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(54) CONTROL DEVICE OF INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance the fuel 
consumption reducing effect obtained by the intake 
air control by controlling a variable intake valve while 
ensuring the combustion stability. 
SOLUTION: The throttle opening learned value GTA 
and the valve lift learned value GVL are set to be the 
throttle opening TA and the valve lift quantity VL, 
respectively. If the combustion instability calculated 
based on rotation fluctuation or the like is larger than 
a determination value Krough, the valve lift quantity 
VL is correctively increased, and if the combustion 
instability is not larger than the determination value 
Krough, the valve lift quantity VL is correctively 
decreased (Steps 101-108). In addition, the throttle 
opening TA is correctively decreased or increased so as to suppress changes in the 
engine speed NE (change in intake air quantity GN) caused by correction of the valve lift 
quantity VL (Steps 109-11 1), and the throttle opening learned value GTA and the valve lift 
learned value GVL are updated by the present throttle opening TA and valve lift quantity 
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VL, respectively (Steps 112 and 113). 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

In the control unit of the internal combustion engine which had the controllable adjustable 
inhalation-of-air valve mechanism for the inhalation air content by carrying out adjustable [ of the 
controlled variable of an internal combustion engine's intake valve ] 3 

A combustion instability detection means to detect an internal combustion engine's combustion 
instability, 

The inhalation air content control means which controls the controlled variable of said intake valve, 
and/or the controlled variable of a throttle valve based on said combustion instability, and controls an 
inhalation air content 

preparation ****** — the control unit of the internal combustion engine characterized by things. 
[Claim 2] 

Said combustion instability detection means is the control unit of the internal combustion engine 
according to claim 1 characterized by detecting said combustion instability based on at least one of 
rotation fluctuation, cylinder internal pressure, and the ion currents. 
[Claim 3] 

The control unit of the internal combustion engine according to claim 1 or 2 characterized by having 
a controlled-variable limit means to restrict the adjustable range of the controlled variable of said 
intake valve when the combustion instability detected with said combustion instability detection 
means is beyond a predetermined value. 
[Claim 4] 

Said controlled-variable limit means is the control unit of the internal combustion engine according 
to claim 3 characterized by fixing the controlled variable of said intake valve to a predetermined 
value when the combustion instability detected with said combustion instability detection means is 
beyond a predetermined value. 
[Claim 5] 

The control unit of the internal combustion engine according to claim 1 to 4 characterized by having 
an abnormality judging means to judge the existence of the abnormalities of the component part of 
an inhalation air content control system by whether the opening of said throttle valve is below a 
predetermined abnormality decision value. 
[Claim 6] 

Said inhalation air content control means is the control unit of the internal combustion engine 
according to claim 5 characterized by performing inhalation air content control at the time of the 
abnormalities which fix the controlled variable of said intake valve and control an inhalation air 
content by control of the opening of said throttle valve when said abnormality judging means detects 
abnormalities. 
[Claim 7] 

Said abnormality judging means is the control unit of the internal combustion engine according to 
claim 6 characterized by judging with said adjustable inhalation-of-air valve mechanism being 
unusual when the combustion instability detected with said combustion instability detection means 
during activation of inhalation air content control at the time of said abnormalities is smaller than a 
predetermined value. 
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[Claim 8] 

Said abnormality judging means is the control unit of the internal combustion engine according to 
claim 6 or 7 characterized by to judge whether said adjustable inhalation-of-air valve mechanism is 
operating normally, and to judge with component parts other than said adjustable inhalation-of-air 
valve mechanism being unusual if judged with operating normally when the combustion instability 
detected with said combustion instability detection means during activation of inhalation air content 
control at the time of said abnormalities has become beyond a predetermined value. 
[Claim 9] 

Said abnormality judging means is the control unit of the internal combustion engine according to 
claim 8 characterized by measuring and judging the output of a sensor and the controlled variable of 
this intake valve which detect said inhalation-of-air valve position for whether said adjustable 
inhalation-of-air valve mechanism is operating normally. 
[Claim 10] 

In the control unit of the internal combustion engine which had the controllable adjustable 
inhalation-of-air valve mechanism for the inhalation air content by carrying out adjustable [ of the 
controlled variable of an internal combustion engine's intake valve ], 

A dispersion detection means between gas columns to detect the dispersion value between gas 
columns showing inhalation air content dispersion between an internal combustion engine's gas 
columns, 

The inhalation air content control means which controls the controlled variable of said intake valve, 
and/or the controlled variable of a throttle valve based on said dispersion value between gas 
columns, and controls an inhalation air content 

preparation ****** — the control unit of the internal combustion engine characterized by things. 
[Claim 11] 

Said dispersion detection means between gas columns is the control unit of the internal combustion 
engine according to claim 10 characterized by detecting said dispersion value between gas columns 
based on at least one of an inhalation air content, the pressure-of-induction-pipe force, rotation 
fluctuation, cylinder internal pressure, the ion current, and air- fuel ratios. 
[Claim 1 2] 

The control unit of the internal combustion engine according to claim 10 or 11 characterized by 
having a controlled-variable limit means to restrict the adjustable range of the controlled variable of 
said intake valve when the dispersion value between gas columns detected with said dispersion 
detection means between gas columns is beyond a predetermined value. 
[Claim 13] 

Said controlled-variable limit means is the control unit of the internal combustion engine according 
to claim 12 characterized by fixing the controlled variable of said intake valve to a predetermined 
value when the dispersion value between gas columns detected with said dispersion detection means 
between gas columns is beyond a predetermined value. 
[Claim 14] 

The control unit of the internal combustion engine according to claim 10 to 13 characterized by 
having an abnormality judging means to judge the existence of the abnormalities of the component 
part of an inhalation air content control system by whether the opening of said throttle valve is below 
a predetermined abnormality decision value. 
[Claim 15] 

Said inhalation air content control means is the control unit of the internal combustion engine 
according to claim 14 characterized by performing inhalation air content control at the time of the 
abnormalities which fix the controlled variable of said intake valve and control an inhalation air 
content by control of the opening of said throttle valve when said abnormality judging means detects 
abnormalities. 
[Claim 16] 

Said abnormality judging means is the control unit of the internal combustion engine according to 
claim 6 characterized by judging with said adjustable inhalation-of-air valve mechanism being 
unusual when the dispersion value between gas columns detected with said dispersion detection 
means between gas columns during activation of inhalation air content control at the time of said 
abnormalities is smaller than a predetermined value. 
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[Claim 17] 

Said abnormality judging means is the control unit of the internal combustion engine according to 
claim 1 5 or 1 6 characterized by to judge whether said adjustable inhalation-of-air valve mechanism 
is operating normally, and to judge with component parts other than said adjustable inhalation-of-air 
valve mechanism being unusual if judged with operating normally when the dispersion value 
between gas columns detected with said dispersion detection means between gas columns during 
activation of inhalation air content control at the time of said abnormalities has turned into beyond 
the predetermined value. 
[Claim 18] 

Said abnormality judging means is the control unit of the internal combustion engine according to 
claim 17 characterized by measuring and judging the output of a sensor and the controlled variable 
of this intake valve which detect said inhalation-of-air valve position for whether said adjustable 
inhalation-of-air valve mechanism is operating normally. 
[Claim 19] 

It has a study means to learn the controlled variable of said intake valve set up by said inhalation air 
content control means, and/or the controlled variable of said throttle valve, 
Said inhalation air content control means is the control unit of the internal combustion engine 
according to claim 1 to 1 8 characterized by setting up the following controlled variable based on the 
controlled variable learned with said study means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates an inhalation air content to the control unit of the internal combustion engine 
having a controllable adjustable inhalation-of-air valve mechanism by carrying out adjustable [ of 
the controlled variable of an internal combustion engine's intake valve ]. 
[0002] 

[Description of the Prior Art] 

In recent years, in the internal combustion engine carried in a car, the adjustable inhalation-of-air 
valve mechanism which carries out adjustable [ of the bulb controlled variables, such as the amount 
of lifts of an intake valve and a closing motion stage, ] is formed, and there is a thing which enabled 
it to control an inhalation air content by carrying out adjustable [ of the bulb controlled variable of an 
intake valve ] according to accelerator opening, an engine operation condition, etc. Since the 
inhalation air content control by this adjustable inhalation-of-air valve control can lessen an 
inhalation air content, without extracting an inhalation-of-air path by the throttle valve by making 
small the amount of lifts and valve-opening period of an intake valve, it has the advantage which can 
reduce a pumping loss and can raise fuel consumption. 
[0003] 

Although the pressure of the inhalation air of the throttle-valve downstream becomes negative 
pressure considerably in the inhalation air content control by the conventional general throttle-valve 
control in order to make opening of a throttle valve small and to lessen an inhalation air content at 
the time of low loading In the inhalation air content control by the adjustable inhalation-of-air valve 
control Where a throttle valve is opened greatly, in order to carry out adjustable [ of the amount of 
lifts or valve-opening period of an intake valve ] and to control the restoration air content in a 
cylinder, Low loading and a heavy load are not asked, but the pressure of the inhalation air of the 
throttle-valve downstream is mostly maintained at atmospheric pressure, and the air of atmospheric 
pressure comes to be mostly inhaled in a cylinder from a suction port also in the time of low loading. 
For this reason, in the inhalation air content control by the adjustable inhalation-of-air valve control, 
the flow of the air which flows a suction port at the time of low loading becomes loose as compared 
with the inhalation air content control by throttle-valve control, and there is an inclination for the 
flowability of gaseous mixture to fall in the evaporation property of the fuel (wet fuel) adhering to 
the wall surface of a suction port etc. or a cylinder. And in order to carry out the tooth lead angle of 
the clausilium timing of an intake valve so that valve-opening time amount of an intake valve may 
be made shorter than an inhalation-of-air bottom dead point at the time of low loading, a piston 
descends also after the clausilium of an intake valve, gaseous mixture expands and there is an 
inclination which carries out a temperature fall in a cylinder. From these reasons, by the inhalation 
air content control by the adjustable inhalation-of-air valve control, a combustion condition gets 
worse at the time of low loading, and it may have a bad influence on drivability or exhaust air 
emission. 
[0004] 

As this cure, as shown in the patent reference 1 (JP,2001- 159341, A) At the time of the specific 
service condition (for example, idle operation and low load driving at the time of a cold machine) to 
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which a combustion condition may get worse if inhalation air content control by the adjustable 
inhalation-of-air valve control is performed The inhalation air content control mode is switched to 
the inhalation air content control by throttle-valve control from the inhalation air content control by 
the adjustable inhalation-of-air valve control. Aggravation of a combustion condition is prevented by 
controlling an inhalation air content by throttle-valve control, where the amount of lifts and valve- 
opening period of an intake valve are fixed to maximum. At the time of usual service conditions 
other than a specific service condition There are some which were made to perform inhalation air 
content control by the adjustable inhalation-of-air valve control. 
[0005] 

[Patent reference 1 ] 
JP,2001-159341,A (the 2nd page etc.) 

[0006] 

[Problem(s) to be Solved by the Invention] 

By the way, the service condition to which a combustion condition will get worse if inhalation air 
content control by the adjustable inhalation-of-air valve control is performed may change with 
change of the environments (temperature, humidity, atmospheric pressure, etc.) which surround a car 
etc. However, by the approach of the above-mentioned patent reference 1, at the time of the specific 
service condition set up beforehand, in order to always switch to the inhalation air content control by 
throttle- valve control, the service condition to which a combustion condition does riot get worse in 
fact by an environmental variation etc. may also be switched to the inhalation air content control by 
throttle-valve control, and there is a fault that the effectiveness of the inhalation air content control 
by the adjustable inhalation-of-air valve control is fully unutilizable. 
[0007] 

Moreover, in the inhalation air content control by the adjustable inhalation-of-air valve control, since 
the amount of lifts of an intake valve becomes small at the time of low loading, there is an 
inclination for the rate of dispersion in the amount of real lifts (dispersion by the components 
tolerance and the tolerance with a group of each gas column) to the amount of target lifts to become 
large in each gas column, and for inhalation air content dispersion between gas columns to become 
large. For this reason, in response to the effect of inhalation air content dispersion between gas 
columns, torque dispersion and air-fuel ratio dispersion between gas columns may become large at 
the time of low loading, and drivability and exhaust air emission may get worse. It is possible also to 
this problem to switch to the inhalation air content control by throttle-valve control at the time of low 
loading. 
[0008] 

However, since there are individual difference and aging in dispersion in the amount of real lifts, 
inhalation air content dispersion between gas columns does not necessarily surely become large at 
the time of the low loading of the inhalation air content control by the adjustable inhalation-of-air 
valve control. If it always switches to the inhalation air content control by throttle-valve control, 
even when the bad influence by inhalation air content dispersion between gas columns will not occur 
in fact, it will become impossible therefore, to switch to the inhalation air content control by throttle- 
valve control, and to fully utilize the effectiveness of the inhalation air content control by the 
adjustable inhalation-of-air valve control at the time of low loading. 
[0009] 

It is increasing the effectiveness of the inhalation air content control by the adjustable inhalation-of- 
air valve control, while this invention's is made in consideration of these situations and the 1st 
purpose's secures combustion stability, and the 2nd purpose is increasing the effectiveness of the 
inhalation air content control by the adjustable inhalation-of-air valve control, making small 
inhalation air content dispersion between gas columns. 
[0010] 

[Means for Solving the Problem] 

In order to attain the 1 st purpose of the above, the control unit of the internal combustion engine of 
claim 1 of this invention detects an internal combustion engine's combustion instability with a 
combustion instability detection means, controls the controlled variable of an intake valve, and/or the 
controlled variable of a throttle valve by the inhalation air content control means based on the 
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combustion instability, and controls an inhalation air content. 
[0011] 

If it does in this way, since the controlled variable of an intake valve and the controlled variable of a 
throttle valve are controllable according to the actually detected combustion instability, when a 
combustion condition is in an aggravation inclination When the controlled variable of an intake 
valve and the controlled variable of a throttle valve are controlled in the direction (direction which 
makes combustion instability small) which stabilizes a combustion condition and the combustion 
condition is stable The controlled variable of an intake valve and the controlled variable of a throttle 
valve are controllable in the direction to which the effectiveness of the inhalation air content control 
by the adjustable inhalation-of-air valve control is made to increase. While this prevents aggravation 
of the combustion condition generated by inhalation air content control by the adjustable inhalation- 
of-air valve control, the effectiveness of the pumping loss reduction obtained by the inhalation air 
content control by the adjustable inhalation-of-air valve control and the improvement in fuel 
consumption can be increased. 
[0012] 

In this case, it is good like claim 2 to detect combustion instability based on at least one of rotation 
fluctuation, cylinder internal pressure, and the ion currents. Since rotation fluctuation, cylinder 
internal pressure, arid the ion current change according to the combustion condition of each gas 
column, if the ion current detected through cylinder internal pressure, an ignition plug, etc. which 
were detected by the rotation fluctuation detected based on the output signal of a crank angle sensor, 
a cylinder internal pressure sensor, etc. is supervised, combustion instability is detectable with a 
sufficient precision. 
[0013] 

by the way, when changing in the direction (direction where combustion instability becomes large) 
in which a combustion condition gets worse, the inhalation air content control by this invention 
Although combustion instability is usually small in order to control the controlled variable of an 
intake valve, and the controlled variable of a throttle valve in the direction (direction which makes 
combustion instability small) which stabilizes a combustion condition After the combustion 
condition has got worse to some extent by the service condition etc. (condition to which combustion 
instability became to some extent large), if the controlled variable of an intake valve is changed a lot, 
a combustion condition may get worse increasingly. 
[0014] 

So, when the combustion instability detected with the combustion instability detection means is 
beyond a predetermined value, you may make it a controlled-variable limit means restrict the 
adjustable range of the controlled variable of an intake valve like claim 3. If it does in this way, after 
the combustion condition has got worse to some extent (condition to which combustion instability 
became to some extent large), the controlled variable of an intake valve can be changed by force, 
vicious circle of worsening a combustion condition can be avoided increasingly, and combustion 
stability can be secured. 
[0015] 

In this case, although it may be made to carry out guard processing of the controlled variable of an 
intake valve with a predetermined guard value or you may make it narrow the adjustable range of the 
controlled variable of an intake valve as a means to restrict the adjustable range of the controlled 
variable of an intake valve, for example when combustion instability is beyond a predetermined 
value, it is good for a predetermined value as for a method of ****** i n the controlled variable of an 
intake valve like claim 4. If it does in this way, there is an advantage to which data processing which 
sets up the controlled variable of an intake valve becomes easy. 
[0016] 

By the way, it is in the condition which opened the throttle valve greatly in order to reduce a 
pumping loss and to raise fuel consumption during the usual operation, and in order to carry out 
adjustable [ of the controlled variable (the amount of lifts, and valve-opening period) of an intake 
valve ] and to control an inhalation air content, the opening of a throttle valve is in the condition of 
having opened greatly. Therefore, if the opening of a throttle valve is small, it will be expected that a 
certain abnormalities have occurred in the component part of an inhalation air content control 
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system. 
[0017] 

The opening of a throttle valve judges whether it is below a predetermined abnormality decision 
value, and you may make it judge the existence of the abnormalities of the component part of an 
inhalation air content control system with an abnormality judging means like claim 5 from such a 
viewpoint. It can realize without adding new sensors for the function to diagnose the abnormalities 
of the component part of an inhalation air content control system, if it does in this way. 
[0018] 

In this case, like claim 6, when an abnormality judging means detects abnormalities, it may be made 
to perform inhalation air content control at the time of the abnormalities which fix the controlled 
variable of an intake valve and control an inhalation air content by control of the opening of a 
throttle valve. That is, since it is thought that the drive system and control system of a throttle valve 
have less possibility of failure than an adjustable inhalation-of-air valve mechanism, possibility that 
an inhalation air content will be controllable with a sufficient precision is higher than the case where 
the direction which controlled the inhalation air content by throttle control at the time of malfunction 
detection controls an inhalation air content by the adjustable valve control. 
[0019] 

under the present circumstances, when the combustion instability detected with the combustion 
instability detection means during activation of inhalation air content control is smaller than a 
predetermined value like claim 7 at the time of abnormalities, you may make it judge with the 
abnormalities of an adjustable inhalation-of-air valve mechanism In order to control an inhalation air 
content by throttle control, that combustion instability becomes small by inhalation air content 
control (throttle control) at the time of abnormalities means that mean that the stable combustion 
condition is acquired by the inhalation air content control by throttle control, as a result an inhalation 
air content is controlled by throttle control with a sufficient precision (are normal in the drive system 
and the control system of a throttle valve) during activation of inhalation air content control at the 
time of abnormalities. Therefore, if combustion instability becomes small during activation of 
inhalation air content control at the time of abnormalities, it can judge with an adjustable inhalation- 
of-air valve mechanism being unusual. 
[0020] 

moreover, it judges whether the adjustable inhalation-of-air valve mechanism is operating normally, 
and as long as it is judged with operating normally, you may make it judge with the abnormalities of 
component parts other than an adjustable inhalation-of-air valve mechanism like claim 8 at the time 
of abnormalities, when the combustion instability detected with the combustion instability detection 
means during activation of inhalation air content control has become beyond a predetermined value 
That is, inhalation air content control according [ saying / that combustion instability becomes large 
during activation of inhalation air content control ] to throttle control also means that it meant that a 
combustion condition did not become good and the drive system and the control system of a throttle 
valve may be out of order at the time of abnormalities. In this case, since both the drive system and 
the control system of a throttle valve, and the adjustable inhalation-of-air valve mechanism may be 
out of order, it judges whether the adjustable inhalation-of-air valve mechanism is operating 
normally, and if judged with operating normally, it can judge with component parts other than an 
adjustable inhalation-of-air valve mechanism (the drive system and control system of a throttle 
valve) being unusual. Thereby, the abnormalities of an adjustable inhalation-of-air valve mechanism 
and the abnormalities of the other component part can be distinguished and judged. 
[0021] 

Under the present circumstances, it is good to measure the output of a sensor and the controlled 
variable of this intake valve which detect an inhalation-of-air valve position for whether the 
adjustable inhalation-of-air valve mechanism is operating normally like claim 9, and to make it 
judge. If it does in this way, it can judge correctly whether the adjustable inhalation-of-air valve 
mechanism is operating normally. 
[0022] 

Moreover, in order to attain said 2nd purpose, the dispersion detection means between gas columns 
detects the dispersion value between gas columns showing inhalation air content dispersion between 
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an internal combustion engine's gas columns like claim 10, the controlled variable of an intake valve 
and/or the controlled variable of a throttle valve are controlled by the inhalation air content control 
means based on the dispersion value between gas columns, and you may make it control an 
inhalation air content. 
[0023] 

If it does in this way, since the controlled variable of an intake valve and the controlled variable of a 
throttle valve are controllable according to the actually detected dispersion value between gas 
columns, when the dispersion value between gas columns is large The controlled variable of an 
intake valve and the controlled variable of a throttle valve are controlled in the direction which 
makes small inhalation air content dispersion between gas columns. When the dispersion value 
between gas columns is small The controlled variable of an intake valve and the controlled variable 
of a throttle valve are controllable in the direction to which the effectiveness of the inhalation air 
content control by the adjustable inhalation-of-air valve control is made to increase. The 
effectiveness of the inhalation air content control by the adjustable inhalation-of-air valve control 
can be increased making small inhalation air content dispersion between the gas columns generated 
by inhalation air content control by the adjustable inhalation-of-air valve control by this. 
[0024] 

In this case, it is good like claim 1 1 to detect the dispersion value between gas columns based on at 
least one of an inhalation air content, the pressure-of-induction-pipe force, rotation fluctuation, 
cylinder internal pressure, the ion current, and air-fuel ratios. Since the pressure-of-induction-pipe 
force detected by the inhalation air content detected with the air flow meter etc., the pressure-of- 
induction-pipe force sensor, etc. corresponds and changes like the inhalation-of-air line of each gas 
column, if an inhalation air content and the pressure-of-induction-pipe force are supervised, it can 
detect the dispersion value between gas columns reflecting inhalation air content dispersion between 
gas columns. Moreover, since the air- fuel ratio of each gas column changes according to the 
inhalation air content of each gas column, if the air-fuel ratio detected by the air-fuel ratio sensor etc. 
is supervised, the dispersion value between gas columns reflecting inhalation air content dispersion 
between gas columns is detectable. Moreover, since the combustion condition of each gas column 
changes according to the inhalation air content of each gas column and rotation fluctuation, cylinder 
internal pressure, and the ion current change according to the combustion condition, if rotation 
fluctuation, cylinder internal pressure, and the ion current are supervised, the dispersion value 
between gas columns reflecting inhalation air content dispersion between gas columns is detectable. 
[0025] 

By the way, the inhalation air content control using the dispersion value between gas columns When 
changing in the direction in which inhalation air content dispersion between gas columns (dispersion 
value between gas columns) becomes large Although inhalation air content dispersion between gas 
columns (dispersion value between gas columns) is small during the usual operation in order to 
control the controlled variable of an intake valve, and the controlled variable of a throttle valve in the 
direction which makes small inhalation air content dispersion between gas columns (dispersion value 
between gas columns) After inhalation air content dispersion between gas columns (dispersion value 
between gas columns) has become to some extent large by the service condition etc., if the controlled 
variable of an intake valve is changed a lot, inhalation air content dispersion between gas columns 
(dispersion value between gas columns) may become still larger. 
[0026] 

So, when the dispersion value between gas columns detected with the dispersion detection means 
between gas columns is beyond a predetermined value, you may make it a controlled-variable limit 
means restrict the adjustable range of the controlled variable of an intake valve like claim 12. If it 
does in this way, after inhalation air content dispersion between gas columns (dispersion value 
between gas columns) has become to some extent large, the controlled variable of an intake valve 
can be changed by force, and vicious circle of enlarging inhalation air content dispersion between 
gas columns (dispersion value between gas columns) can be avoided increasingly. 
[0027] 

In this case, although it may be made to carry out guard processing of the controlled variable of an 
intake valve with a predetermined guard value or you may make it narrow the adjustable range of the 
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controlled variable of an intake valve as a means to restrict the adjustable range of the controlled 
variable of an intake valve, for example when the dispersion value between gas columns is beyond a 
predetermined value, it is good for a predetermined value as for a method of ****** in the controlled 
variable of an intake valve like claim 13. If it does in this way, there is an advantage to which data 
processing which sets up the controlled variable of an intake valve becomes easy. 
[0028] 

Moreover, the opening of a throttle valve judges whether it is below a predetermined abnormality 
decision value, and you may make it judge the existence of the abnormalities of the component part 
of an inhalation air content control system with an abnormality judging means like claim 14. 
Usually, it is in the condition which opened the throttle valve greatly in order to reduce a pumping 
loss and to raise fuel consumption, and since adjustable [ of the controlled variable of an intake 
valve ] is carried out and an inhalation air content is controlled, the opening of a throttle valve is 
below a predetermined abnormality decision value, and can judge easily the existence of the 
abnormalities of the component part of an inhalation air content control system. 
[0029] 

In this case, like claim 15, when an abnormality judging means detects abnormalities, it may be 
made to perform inhalation air content control at the time of the abnormalities which fix the 
controlled variable of an intake valve and control an inhalation air content by control of the opening 
of a throttle valve. Thus, possibility that an inhalation air content will be controllable with a 
sufficient precision is higher than the case where the direction which controlled the inhalation air 
content by throttle control at the time of malfunction detection controls an inhalation air content by 
the adjustable valve control. 
[0030] 

under the present circumstances, when the dispersion value between gas columns detected with the 
dispersion detection means between gas columns during activation of inhalation air content control is 
smaller than a predetermined value like claim 16 at the time of abnormalities, you may make it judge 
with the abnormalities of an adjustable inhalation-of-air valve mechanism At the time of 
abnormalities, in order to control an inhalation air content by throttle control during activation of 
inhalation air content control, that the dispersion value between gas columns becomes small by 
inhalation air content control (throttle control) at the time of abnormalities means that the inhalation 
air content of each gas column is controlled by throttle control with a sufficient precision (the drive 
system and control system of a throttle valve be normal). Therefore, at the time of abnormalities, 
during activation of inhalation air content control, if the dispersion value between gas columns 
becomes small, it can judge with an adjustable inhalation-of-air valve mechanism being unusual. 
[0031] 

moreover, it judges whether the adjustable inhalation-of-air valve mechanism is operating normally, 
and as long as it is judged with operating normally, you may make it judge with the abnormalities of 
component parts other than an adjustable inhalation-of-air valve mechanism like claim 17 at the time 
of abnormalities, when the dispersion value between gas columns detected with the dispersion 
detection means between gas columns during activation of inhalation air content control has turned 
into beyond the predetermined value That is, at the time of abnormalities, that the dispersion value 
between gas columns becomes large during activation of inhalation air content control means that 
inhalation air content dispersion between gas columns does not become small by inhalation air 
content control by throttle control, either, and it means that the drive system and the control system 
of a throttle valve may be out of order. In this case, since both the drive system and the control 
system of a throttle valve, and the adjustable inhalation-of-air valve mechanism may be out of order, 
it judges whether the adjustable inhalation-of-air valve mechanism is operating normally, and if 
judged with operating normally, it can judge with component parts other than an adjustable 
inhalation-of-air valve mechanism (the drive system and control system of a throttle valve) being 
unusual. 
[0032] 

Under the present circumstances, it is good to measure the output of a sensor and the controlled 
variable of this intake valve which detect an inhalation-of-air valve position for whether the 
adjustable inhalation-of-air valve mechanism is operating normally like claim 18, and to make it 
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judge. If it does in this way, it can judge correctly whether the adjustable inhalation-of-air valve 

mechanism is operating normally. 

[0033] 

Moreover, the controlled variable of the intake valve set up by the inhalation air content control 
means and/or the controlled variable of a throttle valve are learned with a study means like claim 19, 
and you may make it an inhalation air content control means set up this controlled variable based on 
the controlled variable learned with the study means. If it does in this way, the controlled variable of 
an intake valve and the controlled variable of a throttle valve can be promptly controlled to a proper 
value, without being influenced of manufacture dispersion of a control system, aging, etc. 
[0034] 

[Embodiment of the Invention] 
«operation gestalt (1) » 

Hereafter, the operation gestalt (1) of this invention is explained based on drawing 1 thru/or drawing 
5 . First, based on drawing 1 , the outline configuration of the whole engine control system is 
explained. An air cleaner 13 is formed in the maximum upstream section of the inlet pipe 12 of the 
engine 1 1 which is an internal combustion engine, and the air flow meter 14 which detects an 
inhalation air content to the downstream of this air cleaner 13 is formed in it. The throttle valve 15 
by which opening accommodation is carried out with a DC motor etc., and the throttle opening 
sensor 16 which detects throttle opening are formed in the downstream of this air flow meter 14. 
[0035] 

Furthermore, a surge tank 17 is formed in the downstream of a throttle valve 15, and the pressure-of- 
induction-pipe force sensor 1 8 which detects the pressure-of-induction-pipe force to this surge tank 
17 is formed in it. Moreover, the inlet manifold 19 which introduces air into each gas column of an 
engine 1 1 is formed in a surge tank 17, and the fuel injection valve 20 which injects a fuel, 
respectively is attached in it near the suction port of the inlet manifold 19 of each gas column. 
Moreover, an ignition plug 21 is attached in the cylinder head of an engine 1 1 for every gas column, 
and it is lit by the spark discharge of each point fire plug 21 by the gaseous mixture in a cylinder. 
[0036] 

Moreover, the adjustable valve-lift devices 30 and 31 which carry out adjustable [ of the amount of 
valve lifts ], respectively are formed in the intake valve 28 and the exhaust air bulb 29 of an engine 
11. Furthermore, you may make it establish the adjustable valve timing device which carries out 
adjustable [ of the valve timing (closing motion timing) ] to an intake valve 28 and the exhaust air 
bulb 29, respectively. In addition, you may make it prepare only an adjustable valve timing device in 
the exhaust air bulb 29, without establishing the adjustable valve-lift device 31. 
[0037] 

On the other hand, the catalysts 23, such as a three way component catalyst which purifies CO, HC, 
NOx, etc. in an exhaust gas, are formed in the exhaust pipe 22 of an engine 1 1, and the air- fuel ratio 
sensor 24 which detects the air- fuel ratio of an exhaust gas to the upstream of this catalyst 23 is 
formed in it. Moreover, whenever the coolant temperature sensor 25 which detects cooling water 
temperature, and the crankshaft of an engine 1 1 carry out fixed crank angle (for example, 30degree- 
CA) rotation, the crank angle sensor 26 which outputs a pulse signal is attached in the cylinder block 
of an engine 1 1 . A crank angle and an engine speed are detected based on the output signal of this 
crank angle sensor 26. 
[0038] 

The output of these various sensors is inputted into the engine control circuit (it is written as "ECU" 
below) 27. This ECU27 is performing various kinds of engine control programs which were 
constituted as a subject and memorized by built-in ROM (storage) in the microcomputer, and 
controls the fuel oil consumption of a fuel injection valve 20, and the ignition timing of an ignition 
plug 2 1 according to an engine operation condition. 
[0039] 

Next, based on drawing 2 , the configuration of the adjustable valve-lift device (adjustable 
inhalation-of-air valve-lift device) 30 of an intake valve 28 is explained. In addition, since the 
adjustable valve-lift device (adjustable exhaust air valve-lift device) 3 1 of the exhaust air bulb 29 is 
the same configuration as substantially as the adjustable inhalation-of-air valve-lift device 30, it 
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omits explanation. 
[0040] 

As shown in drawing 2 , the link arm 34 is formed between the cam shaft 32 for driving an intake 
valve 28, and a rocker arm 33, and the control shaft 35 by which a rotation drive is carried out by the 
motors 41, such as a stepping motor, is formed above this link arm 34. An eccentric cam 36 is 
formed in a control shaft 35 rotatable in one, and the link arm 34 is supported rockable through the 
support shaft (not shown) by the location which carried out eccentricity to the axial center of this 
eccentric cam 36. The rocking cam 38 was formed in the center section of this link arm 34, and the 
side face of this rocking cam 38 is in contact with the peripheral face of the cam 37 prepared in the 
cam shaft 32. Moreover, the press cam 39 was formed in the lower limit section of the link arm 34, 
and the lower limit side of this press cam 39 is in contact with the upper limit side of a roller 40 
established in the center section of the rocker arm 33. 
[0041] 

Thereby, if a cam 37 rotates by rotation of a cam shaft 32, the peripheral face configuration of the 
cam 37 will be followed, the rocking cam 38 of the link arm 34 will move to right and left, and the 
link arm 34 will rock right and left. If the link arm 34 rocks right and left, in order that the press cam 
39 may move to right and left, according to the lower limit side configuration of the press cam 39, 
the roller 40 of a rocker arm 33 moves up and down, and a rocker arm 33 rocks up and down. The 
inhalation-of-air bubble 28 moves up and down by vertical movement of this rocker arm 33. 
[0042] 

On the other hand, if an eccentric cam 36 rotates by rotation of a control shaft 35, the location of the 
support shaft of the link arm 34 will move, and the point-of-contact location in early stages of the 
press cam 39 of the link arm 34 and the roller 40 of a rocker arm 33 will change. Moreover, press 
curved-surface 39b is formed with the curvature [ like ] to which the amount of press of a rocker arm 
33 becomes large (the amount of valve lifts of an intake valve 28 becomes large) as base curved- 
surface 39a is formed with curvature from which the amount of press of a rocker arm 33 becomes a 
left-hand side part with 0 (the amount of valve lifts of an intake valve 28 is 0) and the lower limit 
side of the press cam 39 of the link arm 34 goes to the method of the right from this base curved- 
surface 39a. 
[0043] 

The method of the right is made to move the point-of-contact location in early stages of the press 
cam 39 of the link arm 34, and the roller 40 of a rocker arm 33 by rotation of a control shaft 35 in the 
case of the high lift mode which enlarges the amount of valve lifts of an intake valve 28. While the 
amount of the maximum press of a rocker arm 33 becomes large and the amount of the maximum 
valve lifts of an intake valve 28 becomes large by this in order that the section which contacts a 
roller 40 among the lower limit sides of the press cam 39 may move to the method of the right when 
the press cam 39 moves to right and left by rotation of a cam 37, the period when a rocker arm 33 is 
pressed becomes long, and the valve-opening period of the inhalation-of-air bubble 28 becomes 

long. 
[0044] 

On the other hand, a left is made to move the point-of-contact location in early stages of the press 
cam 39 of the link arm 34, and the roller 40 of a rocker arm 33 by rotation of a control shaft 35 in the 
case of the low lift mode which makes small the amount of valve lifts of an intake valve 28. While 
the amount of the maximum press of a rocker arm 33 becomes small and the amount of the 
maximum valve lifts of an intake valve 28 becomes small by this in order that the section which 
contacts a roller 40 among the lower limit sides of the press cam 39 may move to a left when the 
press cam 39 moves to right and left by rotation of a cam 37, the period when a rocker arm 33 is 
pressed becomes short, and the valve-opening period of the inhalation-of-air bubble 28 becomes 
short. 
[0045] 

By the adjustable inhalation-of-air valve-lift device 30 in which it explained above, if a control shaft 
35 is rotated by the motor 41 and the point-of-contact location in early stages of the press cam 39 of 
the link arm 34 and the roller 40 of a rocker arm 33 is moved continuously, it can carry out 
adjustable [ of the amount of the maximum valve lifts and valve-opening period (only henceforth 
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"the amount of valve lifts") of an intake valve 28 of all gas columns ] continuously collectively. 
[0046] 

ECU27 controls the adjustable inhalation-of-air valve-lift device 30 according to the target intake air 
flow set up based on accelerator opening etc., carries out adjustable [ of the amount of valve lifts of 
an intake valve 28 ] continuously, and controls an inhalation air content. In addition, adjustable [ of 
both valve timing ] is continuously carried out to the amount of valve lifts, and you may make it 
control an inhalation air content in the case of the system which used together the adjustable 
inhalation-of-air valve-lift device 30 and the adjustable inhalation-of-air valve timing device. 
[0047] 

Although it is effective in reducing a pumping loss and raising fuel consumption in the inhalation air 
content control by such adjustable inhalation-of-air valve control as mentioned above, a combustion 
condition gets worse at the time of the low loading which makes the amount of valve lifts small, and 
it may have a bad influence on drivability or exhaust air emission. 
[0048] 

Then, ECU27 detects combustion instability based on rotation fluctuation etc., it is performing the 
inhalation air content control program shown in drawing 3 memorized by ROM, the combustion 
instability is larger than a predetermined decision value, and when a combustion condition is in an 
aggravation inclination, it amends the amount of valve lifts, and throttle opening in the direction 
which stabilizes a combustion condition. On the other hand, below with a decision value 
predetermined in combustion instability, when the combustion condition is stable, the amount of 
valve lifts and throttle opening are amended in the direction to which the effectiveness of the 
inhalation air content control by the adjustable inhalation-of-air valve control is made to increase. 
Hereafter, the contents of processing of the inhalation air content control program of drawing 3 
which ECU27 performs are explained. 
[0049] 

The inhalation air content control program shown in drawing 3 is performed a predetermined period 
after ON of an ignition switch (not shown), and plays a role of an inhalation air content control 
means as used in the field of a claim. Starting of this program judges whether warming up of an 
engine 1 1 was first completed at step 101 by whether the cooling water temperature detected with 
the coolant temperature sensor 25 is higher than the predetermined warming-up judging water 
temperature TO (for example, 80 degrees C). 
[0050] 

At this step 101, when judged with warming-up completion before, it progresses to step 102 and 
inhalation air content control by throttle- valve control is performed. In this case, where the amount 
of valve lifts of an intake valve 28 (the amount of the maximum valve lifts and valve-opening 
period) is fixed to maximum, adjustable [ only of the throttle opening ] is carried out and an 
inhalation air content is controlled. 
[0051] 

Then, at step 101, if judged with the warming-up completion back, it will progress to step 103, the 

map of the throttle opening study value GTA shown in drawing 4 (a) will be searched, the throttle 

opening study value GTA of a operating range corresponding to the present operational status (an 

engine speed NE and target intake air flow GNtg) will be read, and it will be set up as throttle 

opening TA. 

TA=GTA 

[0052] 

The map of drawin g 4 (a) is classified into two or more operating range which makes a parameter an 
engine speed NE and target intake air flow GNtg, and the throttle opening study value GTA is 
memorized for every operating range, respectively. 
[0053] 

Then, it progresses to step 104, the map of the valve-lift study value GVL shown in drawing 4 (b) is 
searched, the valve-lift study value GVL of a operating range corresponding to the present 
operational status (an engine speed NE and target intake air flow GNtg) is read, and it is set up as an 
amount VL of valve lifts. 
VL=GVL 
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[0054] 

The map of drawing 4 (b) is classified into two or more operating range which makes a parameter an 
engine speed NE and target intake air flow GNtg, and the valve-lift study value GVL is memorized 
for every operating range, respectively. 
[0055] 

Then, it progresses to step 1 05 and combustion instability is computed. Paying attention to the 
relation that the value of rotation fluctuation changes according to the combustion condition of each 
gas column, combustion instability is computed as follows at this step 105 based on rotation 
fluctuation. First, the time amount T30 taken for a crankshaft to carry out predetermined crank angle 
(for example, 30degree-CA) rotation based on the output signal of the crank angle sensor 26 is 
computed, and rotation fluctuation deltaNE of each gas column is computed based on the difference 
of the maximum of T30, and the minimum value for every period which corresponds like the 
combustion line of each gas column. And the dispersion degree (for example, standard deviation) of 
rotation fluctuation deltaNE of each gas column is computed, and let it be combustion instability. 
Processing of this step 105 plays a role of a combustion instability detection means as used in the 
field of a claim. 
[0056] 

In addition, since cylinder internal pressure and the ion current also change according to the 
combustion condition of each gas column, you may make it compute combustion instability based on 
cylinder internal pressure or the ion current at step 105. 
[0057] 

When computing combustion instability based on cylinder internal pressure, a cylinder internal 
pressure sensor (not shown) is formed in each gas column, respectively, and cylinder internal 
pressure characteristic values (for example, the peak value of cylinder internal pressure, the average, 
area, the cylinder internal pressure detection value of a predetermined crank angle, etc.) are 
computed based on the cylinder internal pressure (refer to drawing 5 ) which corresponds like the 
combustion line of each gas column and which was detected by the cylinder internal pressure sensor 
of each gas column for every period. And the dispersion degree (for example, standard deviation) of 
the cylinder internal pressure characteristic value of each gas column is computed, and it considers 
as combustion instability. 
[0058] 

On the other hand, when computing combustion instability based on the ion current, based on the ion 
current which corresponds like the combustion line of each gas column and which was detected 
through the ignition plug 21 of each gas column for every period, ion current characteristic values 
(peak value, the average, area, ion current detection value of a predetermined crank angle, etc.) are 
computed, the dispersion degree (for example, standard deviation) of the ion current characteristic 
value of each gas column is computed, and it considers as combustion instability. 
Moreover, you may make it compute combustion instability or more based on two of rotation 
fluctuation, cylinder internal pressure, and the ion currents. 
[0059] 

after calculation of combustion instability, and step 106 - progressing - combustion instability - 
predetermined decision value Krough comparing - combustion instability decision value Krough 
if large, in order for a combustion condition to judge that it is in an aggravation inclination, to 
progress to step 107 and to stabilize a combustion condition - a degree type — the amount VL of 
valve lifts - the specified quantity kVLl only - increase-in-quantity amendment is carried out. 
VL=VL+kVLl 
[0060] 

on the other hand, the step 106 - combustion instability - decision value Krough when judged with 

it being the following, in order to judge that the combustion condition is stable, to progress to step 

108 and to make the effectiveness of the inhalation air content control by the adjustable inhalation- 

of-air valve control increase a degree type - the amount VL of valve lifts - the specified quantity 

kVL2 only — loss-in-quantity amendment is carried out. 

VL=VL-kVL2 

[0061] 
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After increase-in-quantity-amending or loss-in-quantity amending the amount VL of valve lifts by 
the above-mentioned step 107 or 108, the throttle opening TA is loss-in-quantity-amended or 
increase-in-quantity amended so that change (change of the inhalation air content GN) of the engine 
speed NE by amendment of the amount VL of valve lifts may be suppressed by processing of the 
following steps 1 09- 111. 
[0062] 

first ~ if an engine speed NE is higher than the target rotational speed NEtg in an engine speed NE at 

step 109 as compared with the target rotational speed NEtg — step 1 10 — progressing — a degree type 

— the throttle opening TA — the specified quantity kTAl only — loss-in-quantity amendment is 

carried out. 

TA=TA-kTAl 

[0063] 

on the other hand — the case where it is judged with an engine speed NE being below the target 
rotational speed NEtg — step 111— progressing — a degree type — the throttle opening TA — the 
specified quantity kTA2 only — increase-in-quantity amendment is carried out. 
TA=TA+kTA2 
[0064] 

In addition, you may make it judge whether there are more inhalation air contents GN than target 
intake air flow GNtg at the above-mentioned step 109. Generally greater importance is attached than 
to an output torque to the stability of an engine speed NE at the time of idle operation. Moreover, at 
the time of usual operations other than idle operation Since greater importance is attached than to the 
stability of an engine speed NE to an output torque (inhalation air content GN), at the time of idle 
operation At the above-mentioned step 109, it judges whether an engine speed NE is higher than the 
target rotational speed NEtg, and you may make it judge whether there are more inhalation air 
contents GN than target intake air flow GNtg at the above-mentioned step 109 at the time of usual 
operations other than idle operation. 
[0065] 

After loss-in-quantity-amending or increase-in-quantity amending the throttle opening TA by the 
above-mentioned step 1 1 0 or 1 1 1 , it progresses to step 112 and updates by the throttle opening TA 
after amending the throttle opening study value GTA of the operating range read at the above- 
mentioned step 103. 
GTA=TA 
[0066] 

Then, it progresses to step 1 13 and updates in the amount VL of valve lifts after amending the valve- 
lift study value GVL of the operating range read at the above-mentioned step 104. 
GVL=VL 

Processing of these steps 112 and 113 plays a role of a study means as used in the field of a claim. 
[0067] 

According to this operation gestalt (1) explained above, combustion instability is detected based on 
rotation fluctuation etc. The combustion instability is a decision value Krough. When it is large and a 
combustion condition is in an aggravation inclination Increase-in-quantity amendment of the amount 
VL of valve lifts is carried out so that a combustion condition may be stabilized, and combustion 
instability is a decision value Krough. Below, when the combustion condition is stable, loss-in- 
quantity amendment of the amount VL of valve lifts is carried out so that the effectiveness of the 
inhalation air content control by the adjustable inhalation-of-air valve control may be made to 
increase. Furthermore, the throttle opening TA is loss-in-quantity-amended or increase-in-quantity 
amended so that change (change of the inhalation air content GN) of the engine speed NE by 
amendment of the amount VL of valve lifts may be suppressed. The improvement effectiveness in 
fuel consumption of the inhalation air content control by the adjustable inhalation-of-air valve 
control can be increased this preventing aggravation of the combustion condition generated by 
inhalation air content control by the adjustable inhalation-of-air valve control, and raising drivability 
and exhaust air emission. 
[0068] 

Moreover, the amount VL of valve lifts set up with this operation gestalt (1) based on combustion 
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instability The throttle opening TA is memorized as the valve-lift study value GVL and a throttle 
opening study value GTA. Since these valve-lift study values GVL and the throttle opening study 
value GTA are amended and the following amount VL of valve lifts and the throttle opening TA 
were set up The amount VL of valve lifts and the throttle opening TA can be promptly controlled to 
a proper value, without being influenced of manufacture dispersion of a control system, aging, etc. 
[0069] 

«operation gestalt (2) » 

Next, the operation gestalt (2) of this invention is explained using drawing 6 and drawing 7 . 

In the inhalation air content control by the adjustable inhalation-of-air valve control, at the time of 

the low loading which makes the amount of valve lifts small, inhalation air content dispersion 

between gas columns becomes large, torque dispersion and air-fuel ratio dispersion between gas 

columns become large, and there is concern to which drivability and exhaust air emission get worse. 

[0070] 

Then, with this operation gestalt (2), the dispersion value between gas columns showing inhalation 
air content dispersion between gas columns is detected by performing the inhalation air content 
control program shown in drawing 6 , and when the dispersion value between gas columns is larger 
than a predetermined decision value, the amount of valve lifts and throttle opening are amended in 
the direction which makes dispersion between gas columns small. On the other hand, when the 
dispersion value between gas columns is below a predetermined decision value, the amount of valve 
lifts and throttle opening are amended in the direction to which the effectiveness of the inhalation air 
content control by the adjustable inhalation-of-air valve control is made to increase. 
[0071] 

The program of drawing. 6 changes into processing of steps 105a and 106a processing of steps 105 
and 106 of the program of drawing. 3 explained with said operation gestalt (1), and the other 
processing is the same as drawing_3 . 
[0072] 

If the inhalation air content control program of drawing 6 is started, while reading the throttle 
opening study value GTA of a operating range corresponding to the present operational status and 
setting it up as throttle opening TA after warming-up completion at steps 101-104, the valve-lift 
study value GVL of a operating range corresponding to the present operational status is read, and it 
is set up as an amount VL of valve lifts. 
[0073] 

Then, it progresses to step 105a and the dispersion value between gas columns showing inhalation 
air content dispersion between gas columns is computed. Since it corresponds to drawing 7 like the 
inhalation-of-air line of each gas column in the inlet pipe 12 of an engine 1 1 so that it may be shown, 
and inhalation-of-air pulsation occurs, the wave of the pressure-of-induction-pipe force detected by 
the pressure-of-induction-pipe force sensor 18 turns into the pulsating wave which corresponded like 
the inhalation-of-air line of each gas column, i.e., the pulsating wave reflecting the inhalation air 
content of each gas column. 
[0074] 

So, in this step 105a, the dispersion value between gas columns is computed based on the pressure- 
of-induction-pipe force detected by the pressure-of-induction-pipe force sensor 18. In this case, 
based on the pressure-of-induction-pipe force which corresponds like the inhalation-of-air line of 
each gas column and which was detected by the pressure-of-induction-pipe force sensor 18 for every 
period, pressure-of-induction-pipe force characteristic values (the minimal value, the maximal value, 
the average, amplitude value, area, locus length, etc.) are computed. And the dispersion degree (for 
example, standard deviation) of the pressure-of-induction-pipe force characteristic value of each gas 
column is computed, and let it be a dispersion value between gas columns. Processing of this step 
1 05a plays a role of a dispersion detection means between gas columns as used in the field of a 
claim. 
[0075] 

In addition, since the wave of the inhalation air content detected with the air flow meter 14 also turns 
into the pulsating wave which corresponded like the inhalation-of-air line of each gas column, i.e., 
the pulsating wave reflecting the inhalation air content of each gas column, when the air flow meter 
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14 which can also detect the back flow of inhalation air is used, you may make it compute the 
dispersion value between gas columns based on the inhalation air content detected with the air flow 
meter 14. In this case, based on the inhalation air content which corresponds like the inhalation-of- 
air line of each gas column and which was detected with the air flow meter 14 for every period, 
inhalation air content characteristic values (the minimal value, the maximal value, the average, 
amplitude value, area, locus length, etc.) are computed, the dispersion degree (for example, standard 
deviation) of the inhalation air content characteristic value of each gas column is computed, and the 
dispersion value between gas columns is calculated. 
[0076] 

Or an inhalation air content sensor is formed in the inlet manifold 19 of each gas column, 
respectively, and you may make it compute the dispersion value between gas columns based on the 
inhalation air content of each gas column detected by the inhalation air content sensor of each gas 
column. 
[0077] 

Moreover, since the air- fuel ratio of the exhaust gas of each gas column changes according to the 
inhalation air content of each gas column, you may make it compute the dispersion value between 
gas columns based on the air-fuel ratio of the exhaust gas detected by the air-fuel ratio sensor 24. In 
this case, in consideration of the time delay of the exhaust air system taken for the exhaust gas 
discharged from the engine 11 to be detected by the air-fuel ratio sensor 24, based on the output 
signal of the air- fuel ratio sensor 24, the air-fuel ratio of each gas column is presumed, the dispersion 
degree (for example, standard deviation) of the presumed air-fuel ratio of each gas column is 
computed, and the dispersion value between gas columns is calculated. 
[0078] 

Or based on the air- fuel ratio which corresponds like the exhaust air line of each gas column and 
which was detected by the air- fuel ratio sensor 24 for every period, air-fuel ratio characteristic values 
(the average, area, locus length, etc.) are computed, the dispersion degree (for example, standard 
deviation) of the air- fuel ratio characteristic value of each gas column is computed, and you may 
make it calculate the dispersion value between gas columns. * 
[0079] 

Moreover, since the combustion condition of each gas column changes according to the inhalation 
air content of each gas column and rotation fluctuation, cylinder internal pressure, and the ion 
current change according to the combustion condition, you may make it compute the dispersion 
value between gas columns based on rotation fluctuation, cylinder internal pressure, and the ion 
current. 
[0080] 

When computing the dispersion value between gas columns based on rotation fluctuation, based on 
the difference of the maximum of T30, and the minimum value, rotation fluctuation deltaNE of each 
gas column is computed for every period which corresponds like the combustion line of each gas 
column, the dispersion degree (for example, standard deviation) of rotation fluctuation deltaNE of 
each gas column is computed, and the dispersion value between gas columns is calculated. 
[0081] 

When computing the dispersion value between gas columns based on cylinder internal pressure, 
based on the cylinder internal pressure (refer to drawing 5 ) which corresponds like the combustion 
line of each gas column and which was detected by the cylinder internal pressure sensor of each gas 
column for every period, cylinder internal pressure characteristic values (peak value, the average, 
area, locus length, etc.) are computed, the dispersion degree (for example, standard deviation) of the 
cylinder internal pressure characteristic value of each gas column is computed, and it considers as 
the dispersion value between gas columns. 
[0082] 

Or you may make it compute the dispersion value between gas columns based on the cylinder 
internal pressure value in front of ignition in each gas column, or the cylinder internal pressure 
characteristic values (the average, area, locus length, etc.) of the predetermined period before 
ignition. 
[0083] 
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Moreover, when computing the dispersion value between gas columns based on the ion current, 
based on the ion current which corresponds like the combustion line of each gas column and which 
was detected through the ignition plug 21 of each gas column for every period, ion current 
characteristic values (peak value, average, area, etc.) are computed, the dispersion degree (for 
example, standard deviation) of the ion current characteristic value of each gas column is computed, 
and the dispersion value between gas columns is calculated. 

Moreover, you may make it compute the dispersion value between gas columns or more based on 
two of the pressure-of-induction-pipe force, an inhalation air content, an air-fuel ratio, rotation 
fluctuation, cylinder internal pressure, and the ion currents. 
[0084] 

after [ calculation of the dispersion value between gas columns ], and step 106a — progressing — the 
dispersion value between gas columns — decision value Krough comparing — the dispersion value 
between gas columns — decision value Krough if large, in order to progress to step 107 and to make 
small inhalation air content dispersion between gas columns — the amount VL of valve lifts — the 
specified quantity kVLl only — increase-in-quantity amendment is carried out. 
[0085] 

on the other hand, step 106a — the dispersion value between gas columns — decision value Krough 
when judged with it being the following, in order to progress to step 108 and to make the 
effectiveness of the inhalation air content control by the adjustable inhalation-of-air valve control 
increase — the amount VL of valve lifts — the specified quantity kVL2 only — loss-in-quantity 
amendment is carried out. 
[0086] 

Then, the throttle opening TA is loss-in-quantity-amended or increase-in-quantity amended so that 
change (change of the inhalation air content GN) of the engine speed NE by amendment of the 
amount VL of valve lifts may be suppressed (steps 109-1 11). 
[0087] 

Then, while updating by the throttle opening TA after amending the throttle opening study value 
GTA, it updates in the amount VL of valve lifts after amending the valve-lift study value GVL (steps 
112 and 113). 
[0088] 

With this operation gestalt (2) explained above, the dispersion value between gas columns showing 
inhalation air content dispersion between gas columns is detected, and the dispersion value between 
gas columns is a decision value Krough. When large Increase-in-quantity amendment of the amount 
VL of valve lifts is carried out so that inhalation air content dispersion between gas columns may be 
made small, and the dispersion value between gas columns is a decision value Krough. When it is 
the following, loss-in-quantity amendment of the amount VL of valve lifts is carried out so that the 
effectiveness of the inhalation air content control by the adjustable inhalation-of-air valve control 
may be made to increase. Furthermore, the throttle opening TA is loss-in-quantity-amended or 
increase-in-quantity amended so that change (change of the inhalation air content GN) of the engine 
speed NE by amendment of the amount VL of valve lifts may be suppressed. The improvement 
effectiveness in fuel consumption of the inhalation air content control by the adjustable inhalation- 
of-air valve control can be increased lessening by this inhalation air content dispersion between the 
gas columns generated by inhalation air content control by the adjustable inhalation-of-air valve 
control, and raising drivability and exhaust air emission. 
[0089] 

In addition, after amending the throttle opening TA based on combustion instability (or dispersion 
value between gas columns), you may make it amend the amount VL of valve lifts first contrary to 
this, although the throttle opening TA was first amended in each above-mentioned operation gestalt 
(1) and (2) after amending the amount VL of valve lifts based on combustion instability (or 
dispersion value between gas columns). 
[0090] 

moreover — although the stepping motor was used as a driving source of the adjustable valve-lift 
devices 30 and 31 in each above-mentioned operation gestalt (1) and (2) — electromagnetism other 
than this — an actuator may be used or an actuator may be used, or an intake valve 28 and the 
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exhaust air bulb 29 — electromagnet ism — it may be made to carry out adjustable [ of the amount of 

valve lifts, the valve timing, etc. ] by carrying out a direct drive with an actuator. 

[0091] 

«operation gestalt (3) » 

Next, the operation gestalt (3) of this invention is explained using drawing 8 thru/or drawing 1 1 . 
What is necessary is just to carry out this operation gestalt (3) combining said operation gestalt (1) or 
said operation gestalt (2). 
[0092] 

With this operation gestalt (3), while limiting the execution area of the inhalation air content control 
by the adjustable inhalation-of-air valve control to the field (or field which can lessen inhalation air 
content dispersion between gas columns to some extent) which can secure combustion stability to 
some extent, the abnormality diagnostic function and the fail-safe function are given. Hereafter, the 
contents of processing of each program which realizes these functions are explained. 
[0093] 

[An adjustable inhalation-of-air valve-control execution flag set / reset] 

Adjustable inhalation-of-air valve-control execution flag set / reset program shown in drawing 8 is 
performed a predetermined period after ON of an ignition switch (not shown), and also plays a role 
of a controlled-variable limit control means as used in the field of a claim. Starting of this program 
judges first whether combustion instability is more than predetermined value Kl at step 201 (or is 
the dispersion value between gas columns more than predetermined value K2 or not?). Here, the 
predetermined value Kl (or K2) is a decision value which defines the boundary of the execution area 
of an adjustable inhalation-of-air valve control, and should just set up a suitable value in an 
experiment, simulation, etc. 
[0094] 

When combustion instability is smaller than the predetermined value Kl, (or when the dispersion 
value between gas columns is smaller than the predetermined value K2) Even if it performs 
inhalation air content control by the adjustable inhalation-of-air valve control, it is judged that 
combustion stability is securable (or inhalation air content dispersion between gas columns can be 
made small). It progresses to step 202, an adjustable inhalation-of-air valve-control execution flag is 
set to "1", and inhalation air content control by the adjustable inhalation-of-air valve control is 
performed. 
[0095] 

On the other hand, when combustion instability is more than predetermined value Kl, (or when the 
dispersion value between gas columns is more than predetermined value K2) It is judged that there is 
possibility (or possibility that inhalation air content dispersion between gas columns will become 
large) that a combustion condition will get worse if inhalation air content control by the adjustable 
inhalation-of-air valve control is performed. It progresses to step 203, an adjustable inhalation-of-air 
valve-control execution flag is reset to "0", the inhalation air content control by the adjustable 
inhalation-of-air valve control is forbidden, the amount VL of valve lifts is fixed to the amount 
VLmax of the maximum valve lifts, and inhalation air content control by throttle control is 
performed. Under the present circumstances, the amount VL of valve lifts may be fixed to the 
amounts of lifts other than the amount VLmax of the maximum valve lifts. 
[0096] 

In addition, although the inhalation air content control by the adjustable inhalation-of-air valve 
control is forbidden and the amount VL of valve lifts was fixed in this program when combustion 
instability was more than predetermined value Kl (or when the dispersion value between gas 
columns is more than predetermined value K2) When combustion instability is more than 
predetermined value Kl, (or when the dispersion value between gas columns is more than 
predetermined value K2) Without forbidding the inhalation air content control by the adjustable 
inhalation-of-air valve control, are made to carry out guard processing of the amount VL of valve 
lifts of an adjustable inhalation-of-air valve control with a predetermined guard value, or What is 
necessary is to make it narrow the adjustable range of the amount VL of valve lifts, and just to make 
it, restrict moderately the adjustable range of the amount VL of valve lifts in short. Under the present 
circumstances, an adjustable inhalation-of-air valve control and throttle control are used together, 
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and you may make it control an inhalation air content. 
[0097] 

[Abnormality diagnosis] 

The abnormality diagnostic program shown in drawing 9 is performed a predetermined period after 
ON of an ignition switch (not shown), and plays a role of an abnormality diagnosis as used in the 
field of a claim. Starting of this program computes the abnormality decision value K3 on a map etc. 
at step 21 1 first based on target air volume. At steps 212 and 213, then, the two following condition 
** 1 **2 It judges whether the abnormality diagnostic execution condition is satisfied by whether it is 

[0098] 

**1 An engine speed is predetermined within the limits (step 212). 
**2 An engine load is predetermined within the limits (step 213). 

These two condition **1 **2 If there are conditions which are not filled with ************** 5 an 
abnormality diagnostic execution condition will not be satisfied but this program will be ended as it 

is. 

[0099] 

On the other hand, the above-mentioned two condition **1 **2 If it fills to coincidence, an 
abnormality diagnostic execution condition will be satisfied, it will progress to the following step 
214, and the existence of the abnormalities of the component part of an inhalation air content control 
system will be judged by whether it is less than [ abnormality decision value K3 ] which the throttle 
opening TA computed at said step 211. Consequently, if the throttle opening TA is judged to be less 
than [ abnormality decision value K3 ] While judging it as those of the component part of an 
inhalation air content control system with abnormalities, progressing to step 215 and setting the 
abnormality judging flag Xfail to "1" which means those with abnormalities An adjustable 
inhalation-of-air valve-control execution flag is reset to "0", the inhalation air content control by the 
adjustable inhalation-of-air valve control is forbidden, the amount VL of valve lifts is fixed to the 
amount VLmax of the maximum valve lifts, and inhalation air content control is performed at the 
time of the abnormalities which control an inhalation air content by throttle control. Under the 
present circumstances, the amount VL of valve lifts may be fixed to the amounts of lifts other than 
the amount VLmax of the maximum valve lifts. 
[0100] 

On the other hand, at the above-mentioned step 214, if judged with the throttle opening TA being 
larger than the abnormality decision value K3, it judges that he has no abnormalities of the 
component part of an inhalation air content control system, and progresses to step 216, and while 
resetting the abnormality judging flag Xfail to "0 M which means those without abnormalities, an 
adjustable inhalation-of-air valve-control execution flag will be set to "1", and inhalation air content 
control by the adjustable inhalation-of-air valve control will be performed. 
[0101] 

[Abnormality part judging] 

The abnormality part judging program shown in drawing 10 is performed a predetermined period 
after ON of an ignition switch (not shown), and plays a role of an abnormality diagnosis as used in 
the field of [ diagnostic program / of said drawing 9 / abnormality ] a claim. 
[0102] 

If this program is started, first, it judges whether it is set to "1" as which the abnormality judging flag 
Xfail means those with abnormalities at step 221, and this program will be ended, without 
performing subsequent processings, if it is "0" as which the abnormality judging flag Xfail means 
those without abnormalities. 
[0103] 

On the other hand, if the abnormality judging flag Xfail is set to "1" which means those with 
abnormalities, it will progress to step 222 and will judge whether combustion instability is less than 
[ predetermined value K4 ] (or is the dispersion value between gas columns below predetermined 
value K5 or not?). Here, the predetermined value K4 (or K5) is a decision value which judges the 
existence of failure of the adjustable inhalation-of-air valve-lift device 30, and should just set up a 
suitable value in an experiment, simulation, etc. 
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[0104] 

At this step 222, if judged with combustion instability being less than [ predetermined value K4 ] (or 
the dispersion value between gas columns being below predetermined value K5), it will progress to 
step 223 and will judge with failure of the adjustable inhalation-of-air valve-lift device 30. 
[0105] 

On the other hand, if judged with combustion instability being larger than the predetermined value 
K4 (or the dispersion value between gas columns being larger than predetermined value K5), based 
on the diagnostic result by the abnormality diagnostic program in an adjustable inhalation-of-air 
valve-lift device of drawing 1 1 which progresses to step 224 and is mentioned later, it will judge 
whether the adjustable inhalation-of-air valve-lift device 30 is normal. Consequently, if judged with 
the adjustable inhalation-of-air valve-lift device 30 being normal, it will progress to step 225 and will 
judge with failure of component parts other than adjustable inhalation-of-air valve-lift device 30. 
Moreover, if judged with the adjustable inhalation-of-air valve-lift device 30 not being normal, it 
will progress to step 223 and will judge with failure of the adjustable inhalation-of-air valve-lift 
device 30. 
[0106] 

[Abnormality diagnosis in an adjustable inhalation-of-air valve-lift device] 
The abnormality diagnostic program in an adjustable inhalation-of-air valve-lift device shown in 
drawing 1 1 is performed a predetermined period after ON of an ignition switch (not shown), and 
plays a role of an abnormality diagnosis as used in the field off program / of said drawing 9 and 
drawing. 1.0 ] a claim. In this program, the existence of failure of the adjustable inhalation-of-air 
valve-lift device 30 is judged as follows based on the time amount taken to be completed as the 
amount of target valve lifts by the amount of real valve lifts. First, this program is ended, without 
judging whether the variation of the amount of target valve lifts is less than [ predetermined value 
K6 ] at step 23 1, and performing subsequent processings, if the variation of the amount of target 
valve lifts is larger than the predetermined value K6. 
[0107] 

On the other hand, at the above-mentioned step 23 1, if the variation of the amount of target valve 
lifts is judged to be less than [ predetermined value K6 ], it will progress to step 232 and will judge 
whether it was completed as the amount of target valve lifts by the amount of real valve lifts of the 
intake valve 28 detected by the lift sensor (not shown) less than [ predetermined time K7 ]. Here, 
predetermined time K7 is equivalent to the longest time amount of the normal range of the time 
amount taken to be completed as the amount of target valve lifts by the amount of real valve lifts, 
when the variation of the amount of target valve lifts is the predetermined value K6, and it should 
just set up a suitable value in an experiment, simulation, etc. 
[0108] 

At the above-mentioned step 232, if it judges that the amount of real valve lifts converged on the 
amount of target valve lifts less than [ predetermined time K7 ], it will progress to step 233 and will 
judge with the adjustable inhalation-of-air valve- lift device 30 being normal. On the other hand, if it 
judges that the amount of real valve lifts did not converge on the amount of target valve lifts less 
than [ predetermined time K7 ], it will progress to step 234 and the adjustable inhalation-of-air 
valve-lift device 30 will judge with failure. 
[0109] 

According to this operation gestalt (3) explained above, after the combustion condition has got worse 
to some extent by the service condition etc. (or condition to which inhalation air content dispersion 
between gas columns became to some extent large) If the amount VL of valve lifts is changed, what 
(or inhalation air content dispersion between gas columns may become large) a combustion 
condition may get worse will be increasingly taken into consideration. When combustion instability 
is more than predetermined value Kl, (or when the dispersion value between gas columns is more 
than predetermined value K2) Since the amount VL of valve lifts was fixed, after the combustion 
condition has got worse to some extent (or condition to which inhalation air content dispersion 
between gas columns became to some extent large) The amount VL of valve lifts can be changed by 
force, and vicious circle of worsening a combustion condition (or inhalation air content dispersion 
between gas columns being enlarged) can be avoided increasingly. 
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[0110] 

Moreover, in order to reduce a pumping loss and to raise fuel consumption during the usual 
operation Where a throttle valve 15 is opened greatly, in order to carry out adjustable [ of the amount 
VL of valve lifts ] and to control an inhalation air content, It is whether throttle opening is less than 
[ abnormality decision value K3 ] in consideration of the situation that throttle opening is in the 
condition of having opened greatly. The function of an abnormality diagnosis can be realized filling 
the demand of low-cost-izing without adding new sensors, since the existence of the abnormalities of 
the component part of an inhalation air content control system was judged. 
[0111] 

And when the abnormalities of the component part of an inhalation air content control system are 
detected, forbid the inhalation air content control by the adjustable inhalation-of-air valve control, 
and the amount VL of valve lifts is fixed to the amount VLmax of the maximum valve lifts. Since it 
was made to perform inhalation air content control at the time of the abnormalities which control an 
inhalation air content by reliable throttle control, possibility that an inhalation air content will be 
controllable with a sufficient precision is higher than the case where inhalation air content control by 
the adjustable inhalation-of-air valve control is performed at the time of malfunction detection. 
[0112] 

In order to control an inhalation air content by throttle control during activation of inhalation air 
content control at the time of this abnormality, That combustion instability becomes small by 
inhalation air content control (throttle control) at the time of abnormalities (or the dispersion value 
between gas columns becomes small) If what the combustion condition stabilized by inhalation air 
content control by throttle control is acquired for (or inhalation air content dispersion between gas 
columns becomes small) is meant and pulled It means that the inhalation air content is controlled by 
throttle control with a sufficient precision (the drive system and control system of a throttle valve 15 
be normal). 
[0113] 

In consideration of this point, by whether combustion instability is less than [ predetermined value 
K4 ] during activation of inhalation air content control with this operation gestalt (3) at the time of 
abnormalities (or is the dispersion value between gas columns below predetermined value K5 or 
not?) The function of an abnormality diagnosis of the adjustable inhalation-of-air valve-lift device 30 
can be realized filling the demand of low-cost-izing without adding new sensors, since the existence 
of failure of the adjustable inhalation-of-air valve-lift device 30 was judged. 
[Brief Description of the Drawings] 

[Drawing .1] The outline block diagram of the whole engine control system in the operation gestalt 
(1) of this invention 

[Drawing 2] The front view of an adjustable valve-lift device 

[Drawing 3] The flow chart which shows the flow of processing of the inhalation air content control 
program of an operation gestalt (1) 

[Drawing 4] For (a), (b) is drawing showing the map of the throttle opening study value GTA 
notionally, and drawing showing the map of the valve-lift study value GVL notionally. 
[Drawing .5] The timing diagram which shows the behavior of cylinder internal pressure 
[Drawing 6] The flow chart which shows the flow of processing of the inhalation air content control 
program of an operation gestalt (2) 

[Drawing?] The timing diagram which shows the behavior of the pressure-of-induction-pipe force 
[Drawing_8J The flow chart which shows the flow of processing of adjustable inhalation-of-air 
valve-control execution flag set / reset program of an operation gestalt (3) 
[Drawing_9] The flow chart which shows the flow of processing of the abnormality diagnostic 
program of an operation gestalt (3) 

[Drawing JO] The flow chart which shows the flow of processing of the abnormality part judging 
program of an operation gestalt (3) 

[Drawing 1.1 J The flow chart which shows the flow of processing of the abnormality diagnostic 
program in an adjustable inhalation-of-air valve-lift device of an operation gestalt (3) 
[Description of Notations] 

11 [ -- A throttle valve, 18 / - A pressure-of-induction-pipe force sensor, 20 / - A fuel injection 
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valve, 21 / - An ignition plug, 22 / - An exhaust pipe, 24 / — An air- fuel ratio sensor, 26 / — A crank 
angle sensor, 27 / — ECU (an inhalation air content control means, a combustion instability detection 
means, the dispersion detection means between gas columns a study means a controlled-variable 
limit means, abnormality judging means),, 28 ~ An intake valve, 29 — 30 An exhaust air bulb, 31 / -- 
Adjustable valve-lift device. ] — An engine (internal combustion engine), 12 — An inlet pipe, 14 — 
An air flow meter, 1 5 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing. 1 ] The outline block diagram of the whole engine control system in the operation gestalt 
(1) of this invention 

[Drawing. 2] The front view of an adjustable valve-lift device 

[Drawing 3] The flow chart which shows the flow of processing of the inhalation air content control 
program of an operation gestalt (1) 

[Drawing_4J For (a), (b) is drawing showing the map of the throttle opening study value GTA 
notionally, and drawing showing the map of the valve-lift study value GVL notionally. 
[Drawing 5] The timing diagram which shows the behavior of cylinder internal pressure 
[Drawing 6] The flow chart which shows the flow of processing of the inhalation air content control 
program of an operation gestalt (2) 

[Drawing 7] The timing diagram which shows the behavior of the pressure-of-induction-pipe force 
[Drawing 8] The flow chart which shows the flow of processing of adjustable inhalation-of-air 
valve-control execution flag set / reset program of an operation gestalt (3) 
[Drawing 9] The flow chart which shows the flow of processing of the abnormality diagnostic 
program of an operation gestalt (3) 

[DrawingJO] The flow chart which shows the flow of processing of the abnormality part judging 
program of an operation gestalt (3) 

[Drawing. 1 L] The flow chart which shows the flow of processing of the abnormality diagnostic 
program in an adjustable inhalation-of-air valve-lift device of an operation gestalt (3) 
[Description of Notations] 

11 [ — A throttle valve, 1 8 / — A pressure-of-induction-pipe force sensor, 20 / — A fuel injection 
valve, 21 / — An ignition plug, 22 / — An exhaust pipe, 24 / — An air- fuel ratio sensor, 26 / — A crank 
angle sensor, 27 / — ECU ] — An engine (internal combustion engine), 12 — An inlet pipe, 14 — An 
air flow meter, 15 
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[Drawing JL] 




[Drawing^] 
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[Drawing 3] 
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[Drawing 6] 
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[Drawing .7] 
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[Drawing .10] 
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[ M * « i ] 

i*j m m m <r> m. n '< a* <o m m m & x -t a r. i:-eiAa«i«rniipwii4^iE«ft^A'y 

SfJ IE ^ ^ ^ ^ S I- £ ^ T ft) IE ® m ^< /l' ^ <D fij ^1 * S. t>* / X li ^- n y h yW yt- -f <D M m 
WL*Um LTRAS«iSrl»t5 8ASftll|ilif St 

[ t i * 3i 2 j 
1 1 1 * * 3 ] 

m is mi m * & 5t m m m # © -e & ffi Ltii^j^SisitiKiroi # ^ i&ie k ^ * * 

[ If 4 J 

©i z icmizv&n'< <nwm* & mfeW-izmfe-f z> ~ t £ m m t -r z> 1 1 * 3 ic ie «t © 
I it * m 5 ] 

fid ie * n h /v- yv- :/ co m s. &m ~& <o m nt n m &. t -e &> & ^ x © a ^ is. * $<j m * « 

[ ft * « 6 ] 

fitJ IE © A £ ^ fi SO W # © (4 , fid ffi A ¥U 36 # © X' £ S £ ^ ffi L i: # lc fiu fE © 55, y< yu zf co 
ffl m * £ S 5£ L T fit) IE X a y f> /u y< yU ^ co |f g CO ft| ffl \C X K> 5S A 2g 5v * £ fM #P "f -5 S S Bf 

fitFtEM^flJ^^Stts fif!fES^R#PiiA^^»$iJ^cD^^tp(CfifjfE^^^^^:S^tti#ST' 
^ ffi L fc ^ «H <£ 3t A /5 5 IE IK J: 9 £ < 4otV^5 t # lc fifr IE »T £ © ^ , ^ m ffi co m 

igbmfei-zzbz&mtT&m&meizmmcoftmmmcomfflmno 

fiufES^fl^^Sii, fiufES^B#©A^^*SiJ»0C)^tT^iCfifjfE^^^^^A^ffi^SX 
^ ffi L 7t jKS ^ ^ & j£ A /4 s Bf ^ fit W ± t £ # (d , fi&fE'5r^K^^yi'^iHI«*5i^ 

iclff LTV^A>§^5r*Jf L, IE # (c » ft L T v> 5 t n & $ *b in it , fift IE "1 K * 

h co m ffl m s „ 
[ n * jj 9 ] 

fififE^^^j ^:#©f4 , mti^imm^.^^y'mm^iE^^mi^ lt ^5 % s(he!K« 

^#mi:-r^f**3i8 iciEifewrt^^sw^JW^e. 
I it * 31 1 0 ] 

rt^^g|w©^y<yu^o^J#*^pT^i-5ri:-C©A^^Str*JffliWtl*nrig©^^yi'^ 
F^^^Mro»ftiFflW©A^M*f4*feo#^*-t-«ftir B 1(4ibo#ffi^^ffi1-5^fSiF B 1(4^o 

t mm^m t . 

ffiiZnffiffl\ib^$W.lzm^^^XMKm.^^^7cofflfflm&rf/Xte* a y h yw y< yW -f CO 
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[HlJfcJS 1 1 ] 

S&K*«HJli'bo#tfcttl#&M:. KA^Mi> « * JE * , lal IE £ 14 . « BE *K * : 
11^91 2] 

ml G « ffi M 14* o # « ffl * « T- ft ffl Ufc*«IBtf?>o#«*SBfJeit£il±©4: # tttES* 

^yw^(oai!i»*roRriEi6fflSr#jisi-*«ij«i*«ii8*as:«^.Tv^s r t ^^m^-rati* 
I » * m i 3 ] 

fto IS ffl n * M Pfi * S 14 x *u IB ^ « W tf h o # & m # a -C & m L * A R) 14" 5> o t M a* /fr * 
MWJLOt # tc me © ^ ^ :/ o ffl ^ * £ Bfi J£ fit ic @ 1" 5 - t 4r4#«i:i-5it*3S l 2 

1 4 ] 

iUiEXD -y h y< tv <o m m & m <z> m & ffl 5t fit t -e #> s a> 5 *> -e a a & ^ a asi m & <o 
m tfzu & <d m % <d # m & ffl ^ -r 5 a * ffl s -# & * « *. t ^ 5 r t £r4#mi:-t-5ff#ig 1 0 

[ hi * * 1 5 ] 



■>< A- 7" <D 



ttiiSD^AS^Sffltti^Sfi, su t a s S ffl £ ^ & 

ffl^*^@^LTttj|E^n y h A- '< >v <D ffl m <0 ffl W \z. «t D RA2«t*«»t5 

KAS*i#JWS:lltTt2» r t «r#»£-t--5W#JB 1 4 t-l5«cCDrt^^M^fflW^«o 
16] 

m ie m nt ffl j£ # a « , hU we m% # m. a gg m. & m m <£> n * i- mr ia n. fas m 14 & o t & m # © 

-C*aLfc*milBJIifco#i[*s^S<|[J: 5 /hi < 4ot^5 £ # tc j|fj IS nT ^ «v /■< A- :/ $1 
i©Stt«tt5 r t 5r#mi:1-?)ft*^ 6 lcfa«<OrtB^BIC0fflffll^g o 

[ a* # -* 1 7 ] 

iuSEM^ffl^^^li. WIBII«^»A^«t*fW»©llfi ; '1 s JcB(r8E*l«ilBllf?>ottfttH^e: 

# IE «■ 1C lb f£ L T V* -5 *» 5 Sr ffl )£ b » jE&(C!ft)f£LTV*'5 irffl^ittixlf^ fifj f E "I ^ » 
M^yV^i«»^(Oi^afnWl^tflf t^r t ^titt 1 5X1il 6 Id fB 

[ t» ** 1 8 ] 

HfJlEM^ffl^^Sfi, Iff 12 W 'X® /uymmtf 3EKt IC 9b L T -5 5 , fl& IB K « 

/< /u y (Dfam&fettiT z * >v <n Mt) t & <vm mm t & ttm L-tffl^-r-s r t 

^#mir-r5if*«i 7(cfettrort^aracoffl^i^«o 

[ ft * « 1 9 ] 

ItJfSDiiA^^affl^i^SlcJ; t>K^b^mJtesg^>'</w^cr5fflffll*S.U«/ / XI4BfiK^t3 y h 

/Ux^;wyroffl^)S^^^-r5^W#S^{i^, 

ifrtepiiA^^.*ffl^i^si4, SfFte^^^^T*^^ ufci«itici^^T»c©$iJiil4-S:£ 
[ooo 1 ] 

# 36 M l± » rt^mM<^K^:^ <! ^^"Wffl^i*^"5I^i-'5 r i -CKAS^fiSrfflffll^rti^pr^ 
[ 0 0 0 2 ] 

yffl^)ft^^T^-r^sr^?s^>'</U7'^t«*^it, T^-tr/uws^^^^>-iite^^^ic^ 

£ X s< /u <d ;< ;u 7 A & ~*J Z r t t»A2gfS:M» ff5 4 5 ic L fc w 

# 5 o r. to % ® ^ ^ ffl |Q ic «t 5 K A 25 ^ * ffl #P 14 , KJi/^vy©!) 7 H^i# 
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#3 Pal & /h £ < i" 5 C\ .i: Ic <fc o T , ffi^iiJSSr^ny h /U/^^fS 5 ; t 4 < f AS^i 

5 fU ,6 t5S 5 o 
[ 0 0 0 3 ] 

n -7 h a* /< /v zf ffl ffl ic <t 5 R A 3£ ^ 4 ffil #P T? 14 , <S A ffi s# ic o h j\< 
/^wyroiliSr/h^ < S15;'>4 < "I" -5 fc £> „ * d s/ h A< '< A- ~7 T sft $J co R A 

£ * (75 JEE fj a* a» ft "9 A JE |C ft 5 # , pr£»ft^/P^flJ»|cj:5«Affi$5*16iJ|lftM±, * n 
5/ N /u /u :/ £ A # < M fc # m X' , y 7 M^BIfJBiaiSrprSLtWrtio 

5E * £ M * £• f&J W i" 5> fc * , {& ft • i*j ft inf 3r Pn 11 ] T . * n f- /< -f T »ft fill (O © A ?g 
M CO BE 7J fc 15 l£ A ^ JE Ic fc ft , IS ft ^ B# T' <fc> , IS t£ A 55 J£ <75 £ f^ri* R Si *K — b fa h W) 
Ic 55 A $ ft 5 4. 9 Id ft Z> „ - co fc a6 , ^ [ft /v- ;/ flfij #p |c J; 5 © A £ M * ffl ffl T? 14 , & 
ftffin#lcKSC# — S5r»itft-5S^cO)5fcftas^i3 y h /v- ^ ,u ^ ft] ffl ^ 4 5 ® A S 55 4 flfj ffl t 

itm m^fr t V . h <o mm mizttm mm (<> * v b m&) <o 55 it w & 

IK) £■ M < 1" 5 4 5 J- R 55 A' :/ co EH # * -f S >- ^* £r R 55 T *E 4 9 t> it i" 5 fc: » , 55 55 
^/l'/cBfSCt f ^ hy^T^LT, ffifrt«-g-«*S|»»L.-Cfflfi(fi:Ti-5ffil6]as*>5 
. rftibcoas^^ib, ^^R55^A:/ftJ*lpic4 3RA£554fli!l#PTI4, i&M ffi &j ic Mm®. 
IS *s jg ft l T K7^/U^f^lti5 y -> 3 v fc JB f$ « £ & f£ -f fig 14 *s -5 . 
[ 0 0 0 4 ] 

rcOtt^iLT, # ff l£ tfc 1 (#11 2 0 0 1 - 1 5934 ^ "T J; 5 % pT ^ 

« * ^ ^ WJ » ic J: 5»AS«lM»*ff 5 ir^^^ffias®-ft:i-5^Itgteasfo5#^51l5 

* # (^^JfT-TK/uSte^^W^FCOiSA^fSte) Jlc, 55 A 2g * 4 ffl ffl * - K Sr , 
^ 55 is. iv zf ffl ffl ic J; 5 © A £ ^ » »J #p ^ a y h ^ ffl ffl \Z X 5 © A £ M 4 SHI 

Sl^^Ixt^ K^^/py©!) 7 h4 J ^M#^raS:0iJxtf*±M(-@^Lyc^^T-^D 
y N/W/</w^^1»(c^oT55A^^4^35iJtfp-t-5rt-T:-M^^fficoSftSrE7iJLbL. 

^^#w^coa^ate*#coi § ic , rt 55 m /< /v y ffl ffl .t -5 ® a a » * w in 5 i 

0 \z. L fc t co 2JS o 

[ 0 0 0 5 ] 

[ #fF5C» 1 ] 

#W2001-159341-^-^#(M2M^) 
[ 0 0 0 6 ] 

t r , rT X R « ^' ^ ^ *J ffl ic «t 5 55 A £ 55 4 *J ffl & ft b t M&ftm & s&ik-T 5 Wfe 2k 
W f4 , *(S)2r&9^<^gi (SS> A^/E^) O f ft^ Ic i o T IMtt 5 c i: ^ fe 

5, L*^b, ±f£#t ! F^:^lco^)£T*li, ^*^^Lfc#^51fe^#coi:#lc, ^Ic^n 
v V * '< 'V y' ffl ffl ic X 3 55 A S n 4 ffl ffl Id 50 9 m x T b * 5 fc JO , Sl^iSft^ldJ; oTH 
^ICl|i^^^|^^»S'(t; L'iV'»3ite^#T?t» ^.05/ h )V y< ;v -7 ffl ffl ic i 5 55 A £g ^ 4 ffl ffl 

ic g ffl -r 5 r. t *s t- # ^ 5 A M. fc h Z . 

[ 0 0 0 7 ] 

* fc , pTJ(E!R«t^^^'ftiJfflllcj:S!RAffi*4ft!Hip-ei±. (S«f ^IcK^^^/W y 7 H 
awJ^$ < ^5fc*, =S-m^T-g^ y 7 ^4lc*J--t"5^y 7 H4coifibo# (^-MfgicogCD^ 

^ ^ jj» m h & m ic «t 5 « e> o # ) to #j ^ fc * # < ft o t » ^ iv ra co 55 a s n. 4 « t> o # ^ 

A#<ftSfS|Bia5fc5 0 c\ co fc * , (SA^B#|c^fSPBlco55A3g^4lfbo#co^W^g:lt 
T m ffi PbT co HA-*«?>o#-S»ffi«&jfctfe>o#jjS*£< /j. 5 - £ 35 ^ x K 7 f •) f -f 

# ^ § v- a > ri* « -fk -f -5 c: t fc h h e Z co Pn^ M IC M L T t , iS A ^ |c , ^. d h 

/< a 7' M ffl ic i -5 55 A S ^ 4 ft y (c §j <o & x 5 r. <b ^ % x. <b ft 5 . 

[ 0 0 0 8 ] 

L fa L , ^ y 7 h 4 co li <b o # ic li , f&i&Mi-^M&f^ikfchZ) fc*, nj ^ R ft /u ^ ffl ffl 
lc«t5RA^^439jffll<0<SA#^lc^-f^1SiPfl<^RA^«4li'bo#^7c# < ft -5 t 14 PS 
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h t£ l> o ?foT, j& M ffi Bf I- , fit iC * o y Y /U s< jV ■? ffl ffl [Z «fc 5 R A £ & S ffl ffl iC *) & 

N ^ D y h /u y fgij $p |c i 5 k A £ » * f&J ffl I- 9J "9 & £ T L * 5 r i # *> •? , *T £ R » 
[ 0 0 0 9 ] 

**wii:nf)0»*SririLT4sny!:toTft*), is 1 © @ s*j (4 , 

L /J* t> , ^^®*^^^M«9^«t5!»A3S«*fH«©a***t^S-1i-Srt-e*>5, * 
it , H 2 co @ ft (4 , fS5 FbT co p^ A £ ^ ft 14 ^ o # £ /h £ < L ft ri* <b , W ^ R ^ s< >v -f ffl $p 

l-£5Pj*A£^*frm<753!jm£i#*£-£-5 - tT'fo^o 
[0010] 

©ii^SSS^li^^tSfttBf g|; i 9 & fcB L , -t©j»ift^^«ffic:S<5v%T!RA 
^Milillf il: J; •? R %. s< >v -f co ffl ffl ft A V / x <4 * a y y /u s< ,v co ffl ffl * & ffl ffl b 
T A £ 55 ft £: f|;ij #P i" 5 <fc 5 (- L t » t 5 „ 
[001 1 ] 

/\ss<^-7<Dfflm&*fflffl-Fz>^t&'ezz><n-e, m m w; m # m <t m m \z &> s t # ic i$ % 

^4fcH£:££$iir5:fc-|6] (J^^^F^^SSr/h$<i-S*-[fij) Id R ^ s< /u zf <o ffl ffl ft ^ a 
y V jv- s< /v -J <d ffl ffl ft Sr W H¥ L . *R«6jRM8*s^SELTV^5i:#lctt, ^ W. $L /u 7 ffl ffi 
J; 5 pjfc A £ ftc 4 ftj ^ ^ £ if #n £ -g- 5 |6] {- pj* % jv -f n ffl ffl m ^ o 5/ h y< ^ 

t^f#5„ r til; i 19 , pr*K5R^/u^Wffli^J:5!aA^**1W 
fflKCioT^^i-^^j^^ffico^^LSrESlhL^^s^^ ^^W.%^^7~Mffl\z£Z,W.AQm. 

mm ffl x* m % z> # 1° > ?~ u * i&m , m & & ±. <d & $k % m ± & it z> z. t & x~ % z> e 
[0012] 

[00 1 3 ] 

# < * 5 # ft ) ic^ib-r^irttcfi, ^^^t^^^^^-yr^^iR] (II^FSSS^^S < 
i" -5 fS] ) tc K ^ y<s /u ^ co ffeij ^1 fi ^ u y Y )\> * jv (T> ffl ffl & ^ ^ij 5 f c , m H! IZ , 

[0014] 

co t # (c 14 , fflfflMfflm^gHz J: K> $L ? <D ffl ffl M <D -*I $i & ffl m -t Z> X 0 tc it 
t>Sv^ 0 r. co X 0 fw -T JxHf . «l«li:fc5g||ftLfcf| ( % ^ ^ ^ ^ ^ § 

*#<*ofcjR«8) t , a ^ ^ y <o m ffl * ^ m m iz. m it ts * x , ^ * , ^^^ti^s<t: 

[00 1 5 ] 

r <D m -g- x ^^^F^^ft^Bf^MW±cDi:#jc, ®*^^^7'co$iJ{®a:cO'5r^^ia^rSiJpSi- 
5f f t Ltli, ^>lxl4, RM^</i-^cO$iJ#p4^©f^co^f-KffiT-^'— KfeltSJ: 5 1: 

«fc 5 Id s R*^< co$iJ flt ?r lc @ ^-f «t 0 \z L T & - co J: 0 \z. tixtf , 

m y co in ffl * s: k -r z> m m fa m &m 9> \z # -5 ?<j ^ ^ t> -5 . 

[0016] 
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I- yu /< yw ^ fc ;*: # < B§ v> fc ft m T , K » ^< ^ ^ © »J » * ( y 7 h 4 ^ M # ffl ffl ) * W £ L 
■CKAgftiSrfiltPtifci!), * n y h;w<;u/oMtii^^ < ffl^fctit o 

o o t . * n > h ^ ✓< yu ^ 05 m m # /h $ »t n « , a £ « * anj m m <o m & & \z & m a> 

[001 7 ] 

:oi?*IA!S>?), ff * 31 5 co j; 5 ic , g ?jt fij ^ ^ ^ iz x o t ^ d - y v jv ;< jv -f co ffl S. 

[0018] 

r. co t§ £■ . itfleci^l^ J| # ¥U £ # a T* A «• & ft tU L fc t # ic (4 , r ^ ✓< yw ^ ay p\ 
£^*f&J#P£rll : fT-r-5J:5(-L.T'b&i^„ o £ 9 , o y h yw yw :/ ay m W) 36 • U ffl Ih IS 

[0019] 

tmj£-tz>£o\c\^xi>&^ 0 mm&»&A&%mum<vm??^i±, * a y y >v u m \z x o 

■CKAS**Sr«!l»i-5fcit), Aftl$!ftA2$[*f|iy?p ( * n y h yV flpj » ) lUotli? 
S£*4S'hi<45fcv^:ttt, x n -> h yu IH *P I- i 5 IS A S 45 * f&J #P (c J; o T £ ^ L 

fclitl^ittlS : i ?rf ft l,, TJ^Tte, * o ;y |wW flfij ® J; o T A ?g M S iff 

*t5„ 6£ o X , &%&WAQ&mmffl<Dnft'Plzmj&7F&Jg.g.tf'h£<t£ti&, «]" ^ R 

[ 0 0 2 0 ] 

Ltv^^S^lrtiJgL, IEflf»c:»f^LTV5i:*iJ3£$ix*Ltf, ^r^®»y<yw^a«W^ 
co*^gB D H n(75S^ 1 t4 £ iJS:i-'5J:5(-LTt.av> 0 0*19, M 1% ^ <>& A Q^MM ffl <D Mf? <P 
I- , < ^5 t ^ ^ ^ , J% 7 h^»J»|;J; 5tAS^i*Jft)ft 

littl^K^biV^^lftL, xn y • ffl $9 % it & p$ ^ x V> 

^^y^^^«oi^^*SjSfe^ LTv^5'5Itg^4t, fc?>/t* N " 5 I^®^^<yi'7'1^«^SES"lci!jf^ 

0«^g|5p 0 p (7n y h yi/ ^ ^ © 8 ft * • ©^^i:¥y;t-f5::<!:#T"#5o ^ix 

[ 0 0 2 1 ] 

f»*JS 9 co J: 5 I- > FT & » *U< /U :/ « «* a* IE ^ (c K ^ L T ^ 5 , K«C^ 

yu-y ro{4S5r^m-r Sir Vir-Otb* k & 7 <o m m S. t SrJttf?LT^J^i-?>J; p (c 

t-5i:av^ 0 r ©J; 5 ictnii, W £ » ^ y< yw ^ «K * ^ jE ^ Id tb L T v> 5 t5> 5 Sr IE ffe 

[ 0 0 .2 2 ] 

WIB*2©SWSr^^i-5fe»Jc, it*JllOcoj;5lc, rt^^Kco^^Wco?5A 
tSFFslJi ^>o# i^i'j^tKAS^IMf SI; «fc t) © ^< yu ^ co m*J # * & rj / x (t x a 
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[ 0 0 2 3 ] 

o Id -T ft « , 31 g£ Id & i±s L St f§! ffl 14 <b o # fit Id j£ C T ® St a- :/ co f£ij #p a ^ n 

y h /u ^ $ij m * * up -t z - t a* t- t 5 <o r* , st fn n «t <b o # fit a* a # v > <t # ic 14 

, ^ iff Pel CO E5 A £ St * (4 b o # £ /h $ < "T 5 ^ ft Id m. Si '< A> CO ffl ffl 4 * n -y h ;< /v 
-f co ffl ffl M 5r ffl ffl L , St « W fif o # fit /h <* V-> £: # (d Ht , pT ® St :/$iJ ffl \z 4 5 © 
A3S**JH»©Sb*«:iaSP$**^rlRUJ: /< 7' CO fty $1 4 * n y h /u s< ;l> CO ffl ffl * 
£ frj » -t Z> r £ ?J* -c # 5 . r ft J; 9 , ^ ^ K Si ^ 7" frj #p ^ 4 5 © A £ St * fM ^ Id 4 o 
T»±+5*f9IH]©»A^»*tfP>o#Sr/h$ < l ft ifi h . "=T"3£ ® Si /u fBI » Id J; 3 % 

A^«;*$ijfflico5a)*:*tiA$-i±-s r. 1 a* -c # s „ 

[ 0 0 2 4 ] 

d <D m & , » * « l 1©J:5I:> KA^^i, R *C JE * , HI *S % Sb . W JEE ^» % # ^ 

77n-^-^ ^ftffi l,tcB&X : £1S.m j $>WiS. < £j±jj± 1/ V & X & tii V tz iS. <§ J£ t) (* . 
«-*ffi«3»«tfSl-S*fSL-C^Ybi-50-C, RA^Sti^SSStWffi^Srl^tai-ftff, Si ft! 
ra<^RAS$t*«e>o#SrS!*Lfc«fSilWtfe>o#<t4:tfeffl-*-5ri:iST?tS c * 7d , & 
Stf£icOP#A£Sl*ldtE; CT#»fgJ<D^^Jt^^<t;i-5fc*, £ «S it ^- If tfc tii L 7t £ 
^Jt«r^^i-ft(4, «ffilWO!RAS«*tffeo#S:SWLfe«fB!IH]lifeo#fltSrtj||±I-t-S 
-H!ft5. * fc , #*W©»Affi**{CJCliT«-ftflS(73*R««j»3SsaE-fbU, <*> *B & 
W;WHz.fo£xmfc&W). fff JfE ;*j , ^^-^m^^^-fb-rSfcfe, EI Ite ^ it) , {gSrtEE^i, -f 
^-^WsfE^K^l-rfttt*. Si f5 ffl co A £ Si * 14* <b o # & K L fc Si fSJ ffl 14 b o £ fit £: ;|£ ffi 

[ 0 0 2 5 ] 

t^f, St fffi ffl 14* b o # fit £ fc PR A £ Si S ftfij « 14 , St iff n co !R A £ St * 14* h o # ( 
St fSi rfl {4* h o # ) & -X # < /.e 5 [S] {c % it -f <5 t # \z (4 , «1SIW©!RASSi*tf6>o# 
( SC ffl 14 ib o $ ) tr /h S < -f 5 Ip] {C K SC s< ^ 7 <D ffl ffl i ^. n h /< -f co $!l # 
t^aHtSfci!), a «• 31 f (4 , St ffi ffl co PJ5 A S SL S 14 ?> o # ( ^ fS ffl 14 o # fit ) 
iWh^/jioTV^*!, 31 fts ^ # I- 4 o X St ffi ffl co m. A S St fi (4 ib o # ( St fti ffl (4 b o 

* fit ) a* *> "5 fl S A # < f£ o ^ |g -e , >RSt^/i'-? r ©«fi|»***:#<SfkS-e--5fc, * 
. St fSS ffl co m. A S St * 14 h o # (SttSifflf4e>o#fit) ^*^<*SpT«gttdSfo5 0 

[ 0 0 2 6 ] 

■t w T* » f» * 5? 1 2 co 4 5 IC , «!»WI«bo#«|ffl#a-T?tftUiUfcjRlB5Wtffeo#«[*s@f 
S fit W ± co t # (c (4 , ffl fflMMVR^gklc 4 t) ^ -'^ 7' co $ij ^) * co pj f5 ffl Sr SU Kg -T -5 4 
o (c L T t ^ 0 r co 4 o I- -f ft If , St % ffl <0 !R A & St 4 (4 <b o # ( St Iff ffl o # fit ) 

< /iofcti-C\ m. St ^ ^ -7* <D $ ij fli * £ ^ 9 2E it £ -fr T N it * , St fS3 ffl 
co©A^St*(4*e>o# (Stffffflf4bo#fit) ^A#<LTL*9t^oStfiS^lHliai--5 

r. t ^ x # 5 o 

[ 0 0 2 7 ] 

r © » ^ . St ffif ffl (4 h o # fit ?5S m S fit W ± co # ic , & Si /i- 7* co ffl ffl M co nf ^ g£ ffl §r ^ij 

ps -f 5 # a t b t (4 . fisj x f4 , k st ^< ^ y <o ffl ffl m & m <d u — k fit x % — k ^ a -r s «t 

5JdLfci9, ^(4, WiS.s<juy<Dfflfflm<D^^mM$:mit>Z>£oi'\^Xb&\<^K W*« 
13co4 5(c x ?5St^/^7*co$lJ^al*^•3lT^ftlcfS^i-4 5^cbTtav^ 0 r o J; 5 
HE , » St ^ ^ y' co $ij |tp * t K ^ -t" -5 9k Jt Aft 3 & n & Id * 5 fij jfi j6* 5 . 
[ 0 0 2 8 ] 

* /c, IS*iS 1 4 O i 5 I*-, S * *J ^ # S Id 4 o T ^. n 3/ h /U s< /u 7* co ffl ^ z5* "jff ^ cO S ^ 
¥iJ^{i^TT'^5*>§^^^J^LT©A^St*$iJ^S<0^^^p D pCOS^coW«5r*iJ^-r'5 

h tv y< 7" £r A # < ffl fc ^ Hi T- , <& ^ ^< 7" co ^ij (fil 4 "ST |g L T W. A ^ ^ * £ ftl ^) -f 5 

» co m & su d°d <o a f co w m * in * id w ^ f ^ r t # x # -5 0 

[ 0 0 2 9 ] 
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z<om^s tt # gc i 5 <d x. o \z y m^n^^^x^^^mtHLtzt^^n. « ft ^ co 

ffl«^BSU^D y hA'/<A'^©BSIolB»liJ:-3t!»ASfttl:ft!l»t5»*«fK 
Affift*fH»£2*fTi-5.fc3l;:LT<>&v*. : © i ? lc > g S 4& tti B# le , ? h/i/MH 

I: ioTKA^^i^MHi Lfc*iS, pri/</uySiJiilc J: o t KA^ti5rtiJiit'5i^ 

i 9 fcKA£ft*&tt«&<**#-T?£a«r«BttJ6Siasi^. 
[ 0 0 3 0 ] 

r. co |g? , » * « l 6 co <fc ? Ic , RttB#!ftA£fta:fW»0>||fTtMd, Mfrilibo#^|iif 
ft X 4ft tti L- ft ffi ID If o # M 2 J Bf 5£ If i 9 'J - * $ < ft o t V 1 5 t # Id -5T ^ 8* ft /< :/ W # 
cog.StirfU^-rSioldLTfc&v^ ^?£B#5&A£ft*$iJ#pco|ltf*lt, * a y h ;HHW 
Id «£oT3£A£ft*£fM#p-t-5 I^^KASHIMi ( * n y h /HM » ) {d «£ o T 
ft IS n If <b o t fit as /Jn $ < ft 5 £ V 5 * n 5/ h ^ ©J t9 Id X o T ft fS co & A 2£ ft 

i^ffiii<ffl»*nt^5r i ( ^ o 5/ h ^ y< /u ^ <d m ft & • m m m a* e it t» *> -5 r. t 

) £r ;§: * 1" -5 „ ^ot« S?£B#©A£ft*fl5iJ®)coJlft*ld, ft « IB li *> o # « as £ < 
[ 0 0 3 1 ] 

ifc,-B!*9i 7Ci 5K. SJifi$RA£ft**iJ4lf©lifT<tMd. ftffl|B]tfP>o#tftaj#I8: 
T* 4ft ttj L tz ft ffi ID If h o # fit as gfr 3t fit jy. ± i ft o T v> -5 t * Id , pj K * '< A* M « a* IE 
tlcfttf L.T^5i»Si4>SrfJieL, IE Id ft f^ Lt^5 t W 3£ £ tt ft If * rT % R ft /< ^ 
i«W^Ol^g|ip 0 o©^f irlijf f§ j; 5t LTtI^„ o 4 9 , S If? 8# A £ ft S ftj #P 
co H f Id % ft fgj M tf o # fit as * # < ft 3 t 5 r. t li , * n y Y jvffl ffl I- <£ 5 @i A ^ 
ft S ftj Id £ o T i> ft ffi Pfl co PJ5 A £ ft 3; If ^ -o # as /J-. £ < ft ib ft v> r. h M * b , ^ o y 

v /\s/</\sy <omm& • mm?& fr&m z ^m&fc & z z t zmte-t z o scorns. * 
b y h >\> '< >\> ■? <D m Wi m - fM m * t bt ^ ® ft ^< ;v 7 m m <d m % & tk l t 5 pj m h &> 

Z> 1t #> » » ft ^ ^ ttl *B *s Hit ft U T 5 5 *» Sr JpJ S U , 3E » {c ft ft L, T v> 5 

i: *IJ S $ H tb If , RT^Kft^^/i^ytStSW^coflS^eiSia ( ^ b y K /u s< ju -7* <D m ft 36 • f&J ffl 

[ 0 0 3 2 ] 

ro^, B*j| i 8 o J: 5 C> "l^Sift^^/i'-7*tl1»asjE^'icftftbTv^-5a^ : g : a>^ x siift 
/<^^roffiK^«tW^5*>^<offi*tK!Rft/</w^ro»J»a:fc*Jt«ur^J^i^ 
l--f5ir^VN 0 r. <D i. o ic-f-nif , HTSERft /< ^flUt* *s IE # left L T 5 A 1 % IE 
5t ic JHI 3t -f" 5 n i: as -C # ^> „ 
[ 0 0 3 3 ] 

* , .ft * m i 9 co i o ic s ©A^ftfi*Jffli¥ftlc:J;l9iS:^Lfc®ft^/v^co$iJ#p*S.t/ 
/Xli^ d y h^^/wyroa{9i5:¥gf Sic i 9 f W L, KAS^iHfti^gii^ 
^ft-r*^^Lfc*J#*lcS'5v^T4-Is]co$iJ^i4^^:^-r^«t ? l:Ltt,Sv\ r 5lc 
■+■ ti If % $<J » -> ^ t 1 a co m it If o # ^ ^ ^ ft «)e (o ^ « Sr S it f ic H © ft ^< -f <o ffl ffl 

* * b y h /< ^ ^ cd ffl ffl m % it i- ii IE fit id ©j ® -f -5 r t as t? §• 5 . 

[ 0 0 3 4 ] 

[ % w H <D m M ] 

« mm m m ( 1 ) » 

JWT, **W©Hlfi^li8 (1) *Bi»I85i:i'3v>TR«t5. $f , B l icS^J^ 

x^>-i?>-fflfflisxTj*±ft<D&tmMi$.&mwirz. ft mm® x *> 5 = > 1 icopiift 

f 1 2eo*±«EWIil±, iT^y-^-l 3as^ltP,^, rco^T^y-^l 3 0T8E«l: 
. 8A^tii5:«Hlt5x77n - ^ — ^ 1 4 iSRlt ?> ix t ^ ;©i77d-^-? 
1 4 co T M W 1- If x DC^e — ^^i:ioT5SSSi$jx5^D y h/u^/^i 5 t ^ n 

h/wMSSTtHtbi-S^Ps/ IwHHl^-trvf-l 6 4: *s R »t 5> *t T 5 . 
[ 0 0 3 5 ] 

H Id , ^ b y h s< si* ~/ l 5 co T Sf£ fi'J Id If , D- — 9 s i> l 7 as Wl it <b tv . r. co — *j ? 
> 9 1 7|C, !ftftWJE^)**W-r5Rft*/I*-fe^^l 8«SRltf>JiTV^5. * - 

^ V ^ 1 7 Id It, ji^v 1 ^'! lC0#ftfSilC^ft^2»A-t5 95ft^ — * — ywKl 9 as R It 
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*lt#20*S*9#»tfe*LT^* D Sfc, xyi?>i 1 , KlCli «- ft ffi « 
[ 0 0 3 6 ] 

^ 1 1 28i 2 9 |c |i, y 7 h 

^t^^^^j7Hi30, 3 1 tfttt? 5»ftt^, IIC, 8«^a,j- 2 8 £ m 

^v^l«5rSiU±?l;LttIv lo I* ft y< /u ^ 2 9 |c 14 , Wf^/U7*y 7 h 

[ 0 0 3 7 ] 

- * . ^ > > 1 lOitf 22l:il > #Nttl7y^^cOCO, HC, NOx^^^fb-fSH 

*a«T*Wi-S*il-fe^*2 5 Vi? V 1 I©*?!'** («*.« 

3 . ^W^ 7 ^^^ir>f-2 6 <Z> tfcj *l ft * {C v> T * 7 ^ * A ^ ^ > *? > m fe£ A # ^ 
fcU c? it „ 

[ 0 0 3 8 ] 

^ixp,#a-fe>^^tti73(4, ~>v>mm®& isjlt tecuj t * ss -r 5 ) 2 7 »c a 77 

'^ECU27(4, ^W^o=.vtf»-#,fe±fri LT « fifcSn< rt***tfcR 

om ( bb « % ft ) ^Ettsnfc^-aroiv^vaaiiip^o^^A^iitTi-s-i-e ^^i? 

o 

[ 0 0 3 9 ] 

« ) 3 0 ©ifig|r|ftPJt5 0 ft , |g/</i/7'2 9©«ff/</^y7 H| ( "SJ ^ # ft 

^ y -7 hmm) 3 1 w^Kft/^y y 7 h»* 3 0 * *a^ici^-«^ T "fca f- * 

[ 0 0 4 0 ] 

@2IC*i-J;5(C % Rft^y2 8^iftf5fc*W*A->t7 h 3 2£ns,#-T-A 

l*Tt*wmmteX*HstiX^Z. :oyy*r-A34otAllil:tt > jgn^ss^K 

feft, ^fe»*A38©IS#, AA-> t 7F32l:-Slt^fc^37©^SI|; 
[ 0 0 4 1 ] 

£ *L J: O , *Ai/ t 7h3 2«Btll:J:oT*A3 7iS@6t5i, <7> # A 3 7 <7) fl. 

4^4tl:g»t5„ ^^ r -^34^7i*{cffiit l ^^i : ^ ffi ^ A 3 9;45:& ^ (c#K 

+ 5fcfc - if ffi * A 3 9roT«IitiaCTD-^-7-A3 3 <7> u - 7 4 0 # ± T l~ 
IBU ' °^-7-A33ii±Tl:gSf5 s :©n,*-7-A33©iT#l:i 

ot«*/<7*^2 8i!±Tlt5J: 9l;/ioti>5, 

[ 0 0 4 2 ] 

A 3 4 0i»#0fiijS#| UT> !)>?7-A340}fE^39tn^-7- A 3 5 
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9 (OTSIii, £fflS»tn;y*-7-A3 3^Jfffi^0 ( © ^ ✓< /!/ :/ 2 8 <D s< /U zf V 
y b * 0 ) t^5i9ftft*T^-^iI39a^ff^^tl, -^)-<-^iE3 9 a ^ 
^5&*ldf6j^5i-t*oTn ^/ ^7 T A 3 3 Ojfffii^S^^ < # 5 ( ft #5 2 8 <7) ^ 

/^y 7 Mis^S <45) J: 5 ^ft^TffEftffi 3 9b^^^§tttv^ 0 

[ 0 0 4 3 ] 

is *r y b 3 5 ©Eietiot !) >- ^ T - A 3 4 O if JE # A 3 9 t a -/ # — T — A3 3 (O n 

- 7 4 0 t (7)fflfflogtt^ai$rS^|^ii$it5o :ni:J:^ #A3 7<d|eHEI::J;o 

T if EE # A 3 9 (C^ft Lfc i t (Cjf H^7 A 3 9 (DTSffi(7) 5 % □ - ^4 0 l£ S£ 8* -f 

5ESB^t*t^i(lt5fcfc, n y io — T — A 3 3 CD^^JfJEg^^^ < ft o T ft $1 ^ A- 
^2 8 (7) ft * y y y h 4 # * £ < 5 £ # |£ , n y * - T - A 3 3*««i£E*tt5«!IID 
# ft < ft o T pJ£ » ^< y /u 2 8 m # & BB ^ S < ft 5 o 

[ 0 0 4 4 ] 

- if , S « 7 2 8 <0 s< ;v 7 ]} 7 h * £ /J> £ < f 5 y 7 h - K <D m & \c fi , > h 
n - :/ t 7 h 3 5 ^ 06 {: J: ot y y^7 - A 3 4 OffE ^ A 3 9 i: n y # — T — A3 

CioT}fE*A3 9^fe^fC^«iLfci:^lCjfBE*A3 9 (7)TSI^) H n - 7 4 0 (C 
8»t5KPfl^t jcgifstjj,^ p 2/^7 — 7* — ^ 3 3 <z> ft Jf -JEE ft a* /Jn £ < ft o T ft 

[ 0 0 4 5 ] 

«±KPJ Lfc pI^K«^^^ y 7 h m m 3 0 i? tt x ^ — * 4 1 -e^y hD- ; u^ t7 ^ 3 

5^@te$1i:Ty>^7-A34 (7)tfl£^ A 3 9 <£: n y j3 — T — A3 3 ^ d - 7 4 0 t W 

^W^Stt^teffi^S^ftfc^S^^jfwi, M <o ft $v ^ ^ :7* 2 8 (Of ^^/^ !l 7 h 

[ 0 0 4 6 ] 

E C U 2 7 W: , 7^ t;uM«*KS^^TRSLfc|«RA^ftilC|£i:t^X!»«^;i/ 
y V y b mm 3 OtMlLT, 8I^/^2 8 <D :/ y 7 MS;Sjt^(c pJt LTPJi A 
S « ft «: #J «l i" 5 o » x W«8*/^i//y 7 h»i3 0 t pr«»ft/^u^?^ 

[ 0 0 4 7 ] 

r <D i 5 ft^T3ER«^^^«iJ»fc «t 5»A$«iM«tll, flu i£ l fc J; 5 N * ^ t> ^ ^ 

*«4KIB#J»<bLT F7^^tl7^|«X; >y 3 > ig f£ « fc ft |f ~T »f fig ft ^ 5 
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^V^T«S«^^3£ftS:«ttj -t (O M ft ?c ^ ft ^ HFf ^ O 
^ ft <S IrJ \z & 5 i * (4 , ftSiftttffiSrS^S^S^rfiJjc:^ 

I- tt > ^ R ^ ^ -f U ffl iz <£ 5 ft A ^ ^ i *J fp co n * it 
f^^o y h^ig^ilEtSo J£A T v ECU 2 7 ^Mffi" 

D>/^A(4, ^ ^ y is a V ^ ^ y ^ (111^^:^) 

t , * "f , ^ T y 7 p 1 0 tK S -fe V If 2 5 T*«| Oi L. 7t Jfr 
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&*.m.&wrT£<D&mni£*fcT o (tfjxffsot) i o tigv^^^ictotxy^^ 

1 1 <D m m & T L tz 5 £r JpJ £ -f -5 . 
[ 0 0 5 0 ] 

•> h*"</i'-7mm\z£Z9i*&4s.mm9ft:nft-rz. r © « , i^a;i,/2 8 o ✓< a> -? 

V 7 Y * (S^/<^/!J7 HJ:l#»f a 1) Sr 0ij x. If * * fit Id @ £ L # ffi T* , * n y h 
[ 0 0 5 1 ] 

* <B « , * ^ y ^ 1 0 1 T* , ««5£T«£¥UJ££;h,.5£ % ^fy^l 0 31:1*. 14 ( 
a) t^t^cy h/l'Htff iGTAOvy^SrUJULT, 51 £ <7> 51 Ste *t tt ( ^ > v» V 
0feit^NE t I^SSA^aiGN t g) Cl*tJSi-.5jl|EfB«©* a h ^ HI £ ^ =» It G 
T A £ fit ^ iA ,7* N -t^Sr^nyh/Vil^TAtLTKSt'So 
T A = G T A 

[ 0 0 5 2 ] 

114 (a) (7? y 7 s , i V ^@6SS N E i | §8AS MlG N t g 7 ^ - ? 

t-r zm.&.cD'mfcmm^m.tt & , # si & « m n K , ^ *v n * n y h/njnar^steGT 

A^§2ti$^-rv^-5„ 

[ 0 0 5 3 ] 

rcO^ N ^77/1 0 41:1^, D 4 (b) IC*t^^7'!J 7 f-¥f tGVL©vj//^ 
t£ 3? L T , 3! £ O 5S 15 :bt H (iVJ?yBfia«NEiB«»AS«iGNt g) Id *f ffc 1" 
5I6l8ffl^/i'7 y 7 l-¥f iGVL^i^ii^, ^ ft £• /u ^ y 7 h*VL <b LIS 

V L = G V L 
[ 0 0 5 4 ] 

Bi (b) ro^yT-li, xyi?viiHESSNEtia8AS«iGNt gti/<5^-^ 

^ s ffi 16 £ ft T V ■> <5 0 
[ 0 0 5 5 ] 

fcSE»©ld[ds^ft-*-5iv^5B8«^*BL-c, :o^ry7i o 5fli, EHE tt Ic X <5 

S^V>t^7y^tt^BfS^7y^fi 3 Ot A) 0l6tS WCg Lfcl*|||T 3 0 

#«f^(D|Hlte^|ftANESr^aji--5 0 LT, #^H©|51tefl4NE©tff>o#S^ ( 
0>J *. tf * * « ) «: If ffl L , -tft«:«tt^gc5££i:i-.5 e COXf y ^ 1 0 5 ©*IiS» 

[ 0 0 5 6 ] 
[ 0 0 5 7 ] 

1WrtiI*fc£^^T«j!*;F£:££«:JlttI-*-5»-g-Wu ^^iiild^ft-t'ftlgjft/E^-tr^-y- ( 
tt, 19, Br ? ? ^ ? ft <D ffi ft l£ Jj m ) £gffi-r5„ ^lt, 3-5(filw1£iF*lfiE*> 

[ 0 0 5 8 ] 

ttffi ( tf - * m , ¥^lf , 18, ^f^^7>-^^ro-r^->-fl;jjft^ttJffl^) SrgffiL, 
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[ 0 0 5 9 ] 

«&*££#<&*m« % * 7 1 y r i 0 6 m ag * , ^^^^^s^^f^cofij^fitKr 0 u g 

h t Jt « L T , *«^SSSiS*|]|ttKr o u g h J: ftH\ |g ^ 

<fc !9 -f v y MvL^gftik vl 1 tz it ±i S *S IE 5 . 

VL=VL+kVLl 
[ 0 0 6 0 ] 

r *Uw # L T , ^ r 7 y 1 0 6 T- , *R«*£!£g#2W£ttKr o u g h ^TT'fo-SirflJ 
^ * ix » -S- IC »4 , *»«E4*«S*s^j£bTV^5i:!|siJWfbT, * 7" y zf 1 0 8 Id it '2 p£ 

*C"</i'^'*(«Ui«J:S!SAS«;*f6!Hai©3aJR*ltAD$*5fc«)^, ft St «£ V s< /U V 7 Y 
iVL^l^ikVL 2 fc* »* » * jE 5 . 
VL = VL-kVL2 
[ 0 0 6 1 ] 

_h 12 * 7" y ^ 1 0 7XB1 0 8 T* A- y U 7 M V L ^«lilXligii|iE Lfci, SI 

Tw^.x>7'i0 9~i l loiliciot, 7 MVLOiiEiasiy^v 

[ 0 0 6 2 ] 

* -T , ^ T ? / 1 0 9 T*, iy:/y0giSNE^II@fiiiSNE t g tttKL, :x > 

^^lateasNEis ne t g i 9 tuttntf, ^fy/i 1 o {c it ^ , 

I- i M □ y h^ilTA^clff tkTAl fc It ffi IE i" 5 «, 

TA=TA-kTAl 
[ 0 0 6 3 ] 

rtLlc*fLT, x^i?y|a(EaSNE^g«@6a!5NE t &SJLTi?jbZ>kWl£Zti1t9 
^ tc |4 , ^ry/l 1 1 tc j* ^ % ftitlU 9 .y h^igTA^fgikT A2 fc* 

TA=TA + k TA2 
[ 0 0 6 4 ] 

W , lE^ry/l 0 9T, KAS«iGNiS|IRAa«iGN t g ± 9 t#V^»S«> 
£*U/£1*5<fc5l-LT & V"> „ * , — A3: |c, T -f K/PHE^Ii, tb h A- ? J; <Q <b ^ V 
•^>-[5lfeaSNEOg^tt5riIlL, T-T K/u5ieJ^^-rc>a^ilteB#{4 x 

B# id (4 , Ite^T^l 0 9T\ iyv?^0feiiSNE^|^@teIgNE t g ± !) t S 
V> ?&» 5 ;6> £ *J £ L , 7Y K/HeK^«)a*i(E^ttt, 0 9f , » A £ 

^iGNi!||8A^^iGN t g J;H#V^>5i^flSt5± 9i:Ltt|^ t 
[ 0 0 6 5 ] 

± IS * 7 y :/ 1 1 0 X 11 1 1 1 -e * n y h/Hlfl[T A i: UtilXliiiil X 
7 v rf 1 1 2 Ic xtt ^. , £E^r 7/1 0 3Tgg^-iZ,A//cilteffil|S(Dxn h^MI^If 

GTA^rilf n y h t T A T'lf t 5 . 
G T A = T A 
[ 0 0 6 6 ] 

* 7 5/ 7" 1 1 3 {C it ^ , ±tS^•^2'7°10 4T'i^^iA^fcil^®tigCCl^</^7 ^ y7 
G V L = V L 

:il?)©^f7 7 , l 1 2X^1 1 SiOtoS^^lfff^OiSHT-v^^^^©,?: L T CD & fij 

* * it -r . 

[ 0 0 6 7 ] 
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&,±.mw Lti^nmBM (i) ic«fc*wf, [HiiMft^ ic m^^^x mm^F^^m & fern l . 

* <d m & t & m & n m k r 0 u g h «t <o t> * t < , ^ ^ # ii a* ft #" ft ic &> 5 <>; ^ 

lc 14 , IIti?:$S^t5J;9lc/^^y 7 HVLl:iitiiL > «Sft*£j£flta*¥il 
^fiK r o u g h EITT\ LT ^5 i § I; li , "I K $1 ;/ $ij $p I;; 4 

5 p^ A ffl ^ * SfiJ PP O $ * £ if #D £ ^ 5 4 5 I- :/ y 7 MVL^®iffi]Et5 0 JE [z. , 
^ ^ y 7 MVL©iiEICj:5xyv;y[i)e^gNE©fft (f A^^iG N©^fb) 
£ $J ;i 3 4 9 (C , ^ n - 7 h/vigTA5r«i«IEXIif IiEt5„ *l Ic 4 9 , ^I^W. 

fl/f ^^l^x? y is 3 > £r (6j ± $ -it ft # ib , WSEK«^/u^ft!l»jcj;5!RAS*l*fW 
[ 0 0 6 8 ] 

* jt , ^mmmm ( 1 ) -e it , ii^sssici-iv^^t Lfc^^y d 7 mv l ( * 

ay f>^H*T ASr/^v^y 7 h 3* Hffi G V L , ;* n y h^MSff fGT Ai LTfEtg 
L T *3 # , hfffGVL, ^ p h ^Hlf ItG T A &iiE L t 

<0»5fitffeo#J5»fe^p3gfb<*0»»Srg»ti"Jw, ^< /U ^ y 7 h * V L ^ * n y V sUfflgT 

a * m m je m. \c m m -t <s r t a* -c # 5 „ 

[ 0 0 6 9 ] 

« H 86 MS ( 2 ) » 

6 JC , *H?i©It*ffi (2) *:ig6.Rt*[a7$r/lfiV*-Ctft"Jlii-3 0 

^ K 51 ✓< /U ^ ffl ffl \£ 4 5 <& A ffl M ft M ffl X- i± , ✓< )\> 7° y 7 h * £■ /J% $ < -t 5 {£ A ft B# 

* *s A t < ft 19 \ F^^fUf ^#«x; y > 3 >• # jg ft -f -5 ffi & & &> -5 . 
[ 0 0 7 0 ] 

•t r -C , JfmMTfrM (2) TMi, i6lc*tiA^ai$JI|7'D^7A^Ifi ; t'5rtt* 
, *1SrW©«Affl**tf&o#&*^*ffi|ll]tfko#ffi&;|ftffiL, ^ O ^ fij P»l tf *b o # M 
>4* 5£ © *J 5t M 4 *> t A # t # (c 14 , M (4 <b o # * /h $ < i" 5 7J ft /< ;u -f y -y f> 

i^»^n y hA-HSSriEtS. -75. «C f$ ffl ff P> o # fit *S @f 3fe <D mi£ ffi W T <D t % ic f4 
, ^*K*^^^W»Jci5KAffi^*fMI»ro»**^^S-*5^riSjfc:^/u^y7 

[ 0 0 7 1 ] 

i6ro 7 , n/7Ali, f & |E H life J& Wi (1) T?RWLfcB3©7"n^5AC^f yy-i 05 
. 1 0 6 CO MS ^ x y 7° 1 0 5 a , 10 6a Oill:f 1 L-fc t wffe 0 > ttlK^© 

*iiiB3 t ra c *> a . 

[ 0 0 7 2 ] 

B6C8Aaftli»7*B/7A4Sieiin5t, ^xy7"l0 1~104T-, (g«^T 

yy y Flf IGV L SrSc^iA^., ^tV^-'^^T'y V FtVL i LT^StJ. 
[ 0 0 7 3 ] 

3. <D ft x y7"i 05ai:l*. * fgf PpT^ k A ffl $5 * 14* o # Sr * -f * F B ^ « b o # -fit 

Sr^tiJi-a„ E7 1c^i-J;5lc x ^^v?vi lcOP^^l=l2F fe 3lc{4, ^MfSJ^PJiM^Slc 
SSLTR^HiSf 4t5©t\ ©^^il^-trv-y-i 8T*^itJLfc®*; i i : /E73CO^^J4 
, «-*«<0!R*ffeicStrti:LfeflR»ftJK, 0*5, «-^f§iOPiiAffl^ftSrSB*LfcM»))K 

[ 0 0 7 4 ] 

•t r -C , :©^T7 7'1 0 5 at ft, K^l : ff^-fe->'-y-18T*^ttJt/c?S^l : JE^)lcS-^ 
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<bo#g£- (M z-tfmmmm;) & * w l , * n * r^n h o # m ^ -f 5 . r co * ^ * 

1 0 5 a ©^!lI*5#?F||troiIT•^^?^Sr B ll^f)Ott[i|fgi L T co © £ * -f- 0 

[ 0 0 7 5 j 

ffi . RA£^C9ig^fc&{ijnriigfcaiT:7n^ — ^ 1 4 v> nt ^ 5 i t li , t y u 

*> , «-*ffi*>RAS**«:K?*LfclJR»&7i£i/,e;5fcj&, U7 d ^ - n 4 ftffi Lf: 

£ M * # 14 fit ( « /h « , *1 A fit , ¥ *5 « , S *g fit , ffi » , ^gyBL, «. ft o 

RA£**4#«:ffi*>tfe,o#a-& (ftl*. If Sr 3* tJb L T *C ffi M tf boff^ft 

■5) „ 

[ 0 0 7 6 ] 
[ 0 0 7 7 ] 

* in. # » fgj CD Pi£ A £ » * ic JS C T # » AS CO £N W :# * co S MS it as 3E f fc -f -5 fc * , £ ^ Jt -fe 

t> & ^ . r. co * & , xv-^^i 1 e> a «* n'fc #tti^x^^^jt-fe^D-2 4T-^aj^n 
<n £ mtt z m m l, #^t^co«i^^^tbcoiit>o#^-g- ( $y * # « ip « n > ^nat- 

X m§i ffl If h o # M £ * #> 5 o 

[ 0 0 7 8 ] 
[ 0 0 7 9 ] 

* , «-*IBf©!aAS»«tc*SC-r#^«©*R«|«t8isaEfbL, ^O^j&^ffiHcjfcDTlH] 
3te U W> , IS £E * , *s SB <ti-5^*, m & £ Kk fS^J3E7j, -f^-vfli^El^fi^ 

[ 0 0 8 0 ] 

®m&ws\zm<5^x ^fornix $ m*nm-r zm&i* . ^■^.^nmm.rfm.^n^-t i>n 

Pal ft T 3 0 co*Aitt<t*/hffi©Slwg^^T#;^fgfcDmije£«)A NE £r g a L , # » H5 
[ 0 0 8 1 ] 

ffift&tiicm^^x%ffimt£ib^%mzwtiiirzm&ii. ^n.mcommnm^nm^ ^>m 

m % IC # £ ffi co ffi f*3 JEE * -fc V * X- ft ffi L fc ffi rt BE * ( 0 5 # RS. ) ^S^J^TffirtJE*#tt 

m ( tr - * it , mm. wim&m) £ a l , & m.m <d n je t> m &m <d « h o # 

ft ( 0fl *. « * « H ) S:*fflbT*iaflBJtfe>o#||[ii-« 0 
[ 0 0 8 2 ] 

Ei- id^ft^) ic ^ x ^ttj p B i # ^ o # m £ g # i- 5 j; 5 ^ l -c t> & 

[ 0 0 8 3 ] 

^4#t±iit (f-^ffi, awn) ^»ajt, z-^ffiou * >nm&vkm<Di* e>o# 

* , R % V m tt , gSAggM*. S *R tfc , IS «b % M , f^rtffi^, -r^-v«»ftco5* J co2o 
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[ 0 0 8 4 ] 

m<D%\$i'&^ ^ f ^ / 1 o 6 a \zm^, ^ is m «r h o # m. * m & m k r o 

ugh fcJfc«LT v *fBrotf&o£«dSJ|!IJ5£teKrough J:0t>;fc#lt*Ltf, *^ 
0 7 tcl^, StiiraoKA^^ilf t,o^ < tSfcfelc, ;< /u 7 ]) -p h M.V 

LtlSikVL 1 fc It if ft 4* iE 1" -5 . 
[ 0 0 8 5 ] 

r ft \Z # b T , * t- y 7° 1 0 6 a -C , SS«BJtf&o#fc;6S2|!(lj£MK r o u g h £ITT* h 
5 £ #J £ $ Jx 4§ * (4 x o 8tl^, ^If f»^^/wySiJ»lcj;5KASIti 

$iJ#0?i*?riiiP$-fr-5fcJ6(c:, /^/i'/!) 7 hiVL&gf^ik VL 2 fc* $t S M IE 

[ 0 0 8 6 ] 

r <r>m. '< i\s 7 y 7 nvLwiiicisxy^yiufe^f ne©i ft ( ® a £ m s g n 

<0 g ft ) J: ^l:, y h /HIST ASr»iilxiil|iMjEt 5 (xfy/l 

0 9-1 1 1 ) „ 

[ 0 0 8 7 ] 

/^^U7 hfflGVL^ijEtO^/Pyi) 7 HVLfllftS (^f^l i 2 ! 

1 1 3 ) . 

[ 0 0 8 8 ] 

&. _h W L tz * H % 7£ flg ( 2 ) T- i4 , 5tWIBO!SA^Sia:tfe>o#Sr*i-j(tfiSf|B]tfP>ot 
fit & & a L , tO^IS^«?)Ott^W^lK rough i 9 M fgf 

m CD m. A S * 4 (4 ?> o # 5r /h $ < -f 5 «t 5 1c /< yu 7* y 7 MVLlrfiiEL, « « lfl 14 
?>otfiiiflSlK rough HI T <D t # tc 14 . ^Tlf ^/<^7$|fll; i 5 iA^ti 
»J«ro^*5rliJPJt5 ± ^t^^T"!!? riVL^«iiIt5„ M , yv- 7* ]) 7 Y 
lVLOiEI;J;5xyi;yHfeISNE©f ft (KAS^iGNW^ft) & ;t -5 4 5 
, 5/ h^ffilTAS:«lilxilJ|tiiEt5 0 0 , °j g pj* « y< ,v 7* U W 

tcJ;5PiiA^^;*$iJfflllcJ:oT»^i-5^{fW<DP^A?gM*tffbo#^^-7 t = c< u T FN 
'<tyf ^#«xS.y'/a > 4- ft _h $ -Br ft # f, x »Jf /u 7 H« I; J; 5 f A^ Si 

[ 0 0 8 9 ] 

± is # m m m m ( 1 > , ( 2 > -c 14 , * -r , li^^ft ( x « « « m 14 h o # ft ) 

tIo-^T/<^7'y7 HVL^SlLfctlC y h /Hlfi T A t il LfeiS, r. tu 

t 14 lc , , j» « ^ £ £ £ ( X 14 % fSj {4 lb o £ fit ) CUv^t^D y h^HlTA 

£• *g IE L fc St , ^^7!)7 FiVL5:iIt5i?liLTUv\ 
[ 0 0 9 0 ] 

* , tm&mmmm ( 1 ) , (2) -e 14 „ «ri^^7* u 7 ht« 3 0 , 3 1 <z> ie k 21 t 

Lt^f yt'V/^- * >1 V> # , rft»n©1877f ax - ^ *r ffl ^ 9 , j£ (4 , 

f ix-^fltlit5:ti;,toT^/i'7*y 7 ^^7^^ ^ v^^^Bjf 

4 9 C LT t Sl\ 
[ 0 0 9 1 ] 

iumi&m ( 3 ) » 

& i- , *%w<Dmmtem ( 3 ) & m s 75 m si 1 1 ti^TRMts. * n js «s '< 3 > J4 

, wiiiMMMM (1) X»4ttflE^lS^ffi (2) irM^-g-^itT^Jg-rtLliav^ 
[ 0 0 9 2 ] 

- e> co m m * m $1 -t 5 -? a # 7 a w ^ m ^ s ?r ia w -r 5 „ 

[ 0 0 9 3 ] 
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[ M K n '< 7° ftj m H 7 9 if -ir y h / 1) ± y hi 

8 \z Tji ir -sj s< /i, 7 M w m n 7 v ? ± y b / y -t y v 7° u ? ? ^ 4 a 
■e , ii^$s«iiBfSiKiait'*5A^^ ( x »* 55 iss p»g « h o # « *s m m m k 2 &l 

1 t* fe 5 a» 5 a> ) £ *u j£ -r 5 . efUlK 1 ( x if k 2 ) ii , »r m © ^ ✓< /u 7 m m 

n if & Wo 

[ 0 0 9 4 ] 

II^^tS^BlfSf K 1 «fc <9 /Jn $ v% 9 (xttSiffiWtfibotffiasjjrJfclitK 2 «t 9 /h 
Sv '*^ ) 14 ' ^SEa«'^7'«*i:J:58A2Sti»t(ToTt 1 mm^m^^m^ 

■V # 5 ( X If ^ f« P^ « © A ffl * If lb o # £ ,h £ < # 3 ) <bflJWfLT. ^r 7 /202 



^ © ^ ^ f&J $p Id J; 



K it ^ , X K ^ /u ^ ft] {gp n ff 7 9 ^ £ r 1 j (c -fc y h u T x pT 
1 0 0 9 5 ] 

3 5 IS ft 1" -5 pj t£ t£ (XlfmmPpg<DPi£Affl^*lfbo##SA#</j:3WiEtt) ^sfo^^fij 
L T . xr 5'7'2 0 3 1:8^, °T l£ © ^ ^ ^ ;/ faj *5ip J| ?r :7 7 £ roj FLT 

^y7h*VLmax(cB^L, y h A-ifl I: J; 5 8 i j^ff t 5 . £ <D 

'</V7~ V 7 HVLj-ti;^>/!i7 I- * V L m a x y 7 hll;g^ Lttg 

[ 0 0 9 6 ] 

i^j „ ^/o^^AT'tt^ (Si^^fS^I^lKlKlffcSg^ ( X If $1 f?5 Pfl If b o # 
fit # ft K 2 _L -C- « » ) tir«!l*/<*yMilJ:j:5RASl5ilM»**Jl:LT 

# ( x (4 % ffi m if b o # m # ^ m k 2 w ± r« & 5 *§ -g- > tc, w ag » * ^ «h & j- ^ 5 

© A ffl ^ * faH® £ jt -tt -f Ic , «I £ R * ? ' fy $p co ,< ,u 7 y 7 HVL^f jo^ K 

«T*-Kftit5 i5icLfc9, * «t , '< * 7 » 7 b & v l <d -si mmm & m ft Z £ ? iZ 
^<om. w x pii 5c y< zf ffl m t * n y b^fflfflk*i%m^xwA&i*Lm;&fflffl-r?>£o]z 

[ 0 0 9 7 ] 

imiz&m ] 

* *t 4 4: , Sf , y 7° 2 1 1 f, I tS^ilci^^x v y 7°§lc i () 

tK3?:I(iit5 t ^ x ./ 7* 2 1 2 , 2 13T*. ft02o©||tAlT 

[ 0 0 9 8 ] 

▲ i T^>i?>®fcmmtfmi£i&wftT'h?> - t (.^^ y 7° 2 1 2) 

A2Ti^v?^A^f^Sgff^®art-e*?-5^t (^7}'7'2 1 3) 
[ 0 0 9 9 ] 

^^iC*fLT, 1E20C*#A1T 1 A2T^^^|;ifctlf, Aff^VrUfT^^^^ 
4Lt ' frfO y 7° 2 1 4 IC it ^ % ^ DS / h/HgT A^ifS^f y 7°2 1 1 t* % ttj L 

t5 > t<^^*, * D y^P*B£TA#g#>|£ij;£ffiK3iJiTt«^£^ftlf, K A ffl 45 
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mm & <n> m s& & <r> m n m <o t n m l t , ^7^2 1 5 \zm#-, * *? *y « ? y y x f a 

r 0 j ic y -tr 5/ h l t , pj $t m. ^ 7* #J 19 (- J; 5 © A 3£ ^; * m n * M it l t , /< /w :/ y 

tH!llt4*t»8AS«tM*t:Jlfft5. ^ o BR . /<^7P7 MVLH^'^T' 

y 7 hiVLma xK^O!)7 MlCl^LTfca^. 
[01 00] 

r ft |C ft L X , 1E^777'2 1 4f, ^Dyh^igTA^St*J£ttK3J;t)t^t 
V i: *U £ £ ft ft If » tA^aiaS^roft^gSfaOl^i Ltfl»rtt t x r y / 2 1 6 
it * , If f a i \ & L ZMtii-t Z> roj l:y t-y ht5fc*K, 

"T ^ © ^ y< /\y -f U W * ft y y 7 % r i j ic -fe y h L t , nr^©^^/u^$iJfflJ|c«ts@iA^ 

M.mmm* nft-t z> 0 

[0101] 

c a st © m n ] 

mio\c7jk-tm%&ffimi£y°*yyj*i±. ■< # - y 3 > * ^ y =j- ( 0 ^ -r > co >- ^ 
fc@fj&«j»-r^fT* ft , tuteni 9 o m it ^ w 7° n a t # ic # wfm * <e> a -e ^ 0 mm 

[0102] 

*7a^7AiSEBJtl5i 1 > X y 7 s 2 2 1 T* , I^iS77^X f a i 1 ^ ^ 

^W^fcSefc-fS rij |c -fe y h $ ft t ^ 5 S tf> £ #| ^ L , itfJS7 y V X f a i 1 
^I^*L$rf ftt5 roj T* ft t4\ (O i&m & ft o Z £ t£ < , #7 u ? & t 

[0103] 

^ ft (' *t L T , I^«^77^X f a i 1 j!IStt)?rf*t5 r 1 j [c ir y h 2 ft T V> 
ft if , y7' 2 2 2 ^^ ;; FS^:^^ s Bff^:ttK4ii(TT'fc-5/0> ; S : ^> ( x (4 m fB 

If o # ffl ;JS gff ^ fjg k 5 jy. T -C fo 5 5 ) ^«£t5 0 r w t? , SStK4 ( X 14 K 5 

[0104] 

Z.(0^y- y 7° 2 2 2 "C . il^^SSiSf SlK 4 WTtfeS ( X tt ^ IB W If o # ffl *s 
fiffSf K 5ftTt*fc5) i; #IJ ^ $ ft n {f , ^7^ 7*2 2 3 1:1^, "If i^/<;U7*!) 7 h 

mm 3 o roftiitwst^. 

[0105] 

t.A#v^) ir^J^:$ftft(f % >> 7*2 2 4 ti*, ^3zBi--5iailfiDorf©m^</i'^y 

7 ^^*^^'#»f7 p u^7Alc:4s^»T^^*^lcs^v^T, pj is m. fs. '< /v y y y hmm 3 0 

^If ffcS^S^SrW^tS. * © ilS * , ^Ti8Si^;i'7!)7 Mi3 0#iEfTi)5 
i:¥lJ^:$ftftif, ^fy7" 2 2 5 t:i^, ^If K^^^/P 7 MS3 0«^(Di^S|!p D p 
<^ ft RE t #ij ^ -f 5 o S , ^IlS^^'^/y 7 M«3 0iS3Etf^VNi|iJS$n ft ff , 
^7 L y7" 2 2 3 IC it h- , »ra!K*/<^^y 7 b««3 0^^p$<ir^J^i-5 o 
[0106] 

mi ii:*fpj^!a$i^/i'7*y 7 Mi*f^i7 - D^7Aii > -r^--y^ 3 ^^^y^ 

( E * * i" ) W^-^^l-Bf^^WT'UfT^ft, ffJf5lll95:O ? l2110(7?7°ni/vAi:*lc# 

soroSclfrofiiSrftroipicLtflttS. Sf , ^^y^2 3iT», g^^^/u^y^ 
*^ 5 Bff^fiK6<t<9iA#itft(f, K*oi6I*ti5:iiS;< 1 ^^n^^A^ssl-T-r-S 
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[0107] 



1 X' , 



K6KTi: 



1 /u y y y y 4 co ^ it * i£ FJr ft 
ft £ ti in 14* , -y/z 3 2 y 7 1-tyf- (gl^-t±-r) T* & fcB L 95 ^ x< ^ 

2 8©IA/P7*y 7 HiJH/**^!) 7 Hl^f f R^K 7 1*3 |C ItK L tz fa S fa* #J 

t? \ Iff^lBK 7ti, 1 « /< yU ^ V 7 hM CO $ it * fa @ff fl£ fit K 6 CO <t # ic n 

CO ft S B# m Id 



3i i~ <5 



T- il a ft It £ K 5£ "f n 14 A t 



y y y h m& s m^^y* v y h * id ju -r s to id g -r % u# h co ie ft 

[0108] 

-b K * x y 7" 2 3 2 t, 31 '< /U 7" y 7 h 
l£ L i: ¥U 5t £ H tL (4 , ^ f y 7" 2 3 31 



«sgg/</i'7'y7 h * ic jjf ft b# m k 7 jy. ^ id nx 

* , RT & !» $i ^ :/ y 7 h ft fl! 3 0 ^ IE flt t 



Id @f ^ ^ pfl k 7 ^ f*j (; 



:ni:^LT> i^;V7*y 7 H^Si/^U7'!l 7 H 
*tK M L ft a> o it t m ft $ tl tl li , ^fy7"2 3 41:1*, "Tf KH/<;1'7' U 7 hSfl|3 0 

a> & t « « -r s o 

[0109] 

»iRWLfc**t»ffi ( 3 ) Id «fc ti « , il.fc *#4SElcJ:oT«SjKi*tffiasfc*sa[«-fl:L 

fc t»t is (x il ^ Riffi©RAaftiife>o##fc5gs^t < /iofcttiB) t- , ^< /v- ^ y 7 

h*VLSr35Yb$*5i» & * , ^^Jbtlffi^S^-f-Sprtgtt^fcS ( X 14 f) W co K A g2 

-h t' 5 i a- ( X 14 M fS5 IHJ (4" h o # fit # gff j£ fig; k 2 iy, Jh -C fe -5 m -a- ) 14 , ^/V/iJ 7 h fi 
VL^|Jt5±?i:LfcOT\ «5fttt«S^*)5Sa»ftLfc^llB ( 3U4 « f§5 Ffl co 55 A £ 



, & * . 8&$|:|£j|§£-jg-ft;&-frTL*5 (X 14 ^f^co^A^^* 14 <bo# £•;*:#< LTL 
*5) tV^Sif IrEiit^d ir/5if^5„ 
[01 10] 

* , i§ ?t CO 31 fc 14 < >K^fc 0 ^:/o;*&ffi«LT^»£faJr£l£5;fc«>ld % ;* n y hyp 
/< yu- ^ 1 5 5r7ct< Hv^ctlt\ /<;i/7'!) 7hlVL^^fLTKA^at^ait?, 
fcto, ^n^N^iliiftfiA^llflWc^tgtftoTV^t^p^tf^^^LT, .x n h 

^ w ft a 1 m ft n ft fit k 3 t -e s> s a> s fa -e , »A«e«i*#jai*w«fifcw l a<73S»<o*-«i 

* b < t co S * S: L ft a$ £> H S -f * r t *s T* fc S „ 
[01 1 1 ] 

l* 1 ^ k a ^ n m u m * co m ^ gp a co m ft & & m l it t # ic x or ^ ® %. jv -? u «t 

5KA$^iSiJ»S:i±L, ^ ^ y ^ hi v L ^t^/V^ y 7 h*VLma xlcia^ 



* TT f 5 4 5 Id L 7t co T* , m ft til m B# Iw x ^ ?S « yw X' fij ffll J; 5 PJ5 A ^ ^ 3 
tTi-5*#4 r> t»Affi^*Sr»ffA<«"J»-C#5pni6tt«Si«v^ 0 
[01 1 2 ] 

- co S fllf B# 55 A £ * M m CO H ff ^ 14 , X n 5/ H jv U ffl |c J; o T 55 A £ ^ * $'J ft 1" 3 fc 
, SfP$55A^^iWil ( ^ n y b ^ % ij ffl ) l; ict«i?F$SIi!)S/hS < ^5 ( x 14 
^ fSS Ffl 14 ib o # fit $<ft5) i:V^5r^:^4, ^ o 3, h yu $ij {d J: 3 © A & Sv. S SO P \z 
4 o T ^ ft L fc ^ ^ ;|£ Hi ^ # jx 5 ( X (4 ^ fSj co Bfi A 25 M * (4 ^ o # ^ /J> $ < ft 5 ) - 
ir4r«*L, t>^-C(4, y h t J: o TR AS«i*s»S S < »Jfll J tit 1^5 r 

^ (xn 5, y >v >v y* \ 5C0iElb^ • SJ»^aSjEflfr-C*>5rt) ^^P*1--5 0 
[01 1 3 ] 

:o*i*tLt, * ^ is ^ hi (3) -c i4 , ^ft&WA£n.mmffl<Dnft*\cmm?F$:ft 

ft * s @f ft fit K 4 WTtfeS^S^ (XI4*WMfffc>o£ffitfSfrJ£ttK 5 HTt'fc5 
fc4t^t««rill0t5wt4< . -Br^S^^yi-^y^ hl«3 0co^flf^»rco«tg*{£ 

[ m os co m * ft k ^ ] 
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V 



6 
7 



i ] ^ftvjKDmMMm ( i ) \z *3 tt s 

3] H % ^ ffi (l) «)KAffi«*#J 19^13^5 

4] (a) li^ p ^ f IGT 

] nrnmm (20 ^piJAsaisja/p ^7 

8 ] mnmWi ( 3 > ^^^esM^/^yfij^iifT 

9] nrnmm (3) ^s^^w^d^^a^^ 
1 0] mm^m (3) os^sm^j^^n^^ 
1 1 ] mmmn ( 3 ) ow^K^^/V'^y^h 

I ?3F * <a K n ] 

/Uy*/i/?\ 1 8 ••• (R at! ^ ir 

2 6 



y/Sr«,tWt/TtH, ( b ) hi ✓< yu 



K ft 



1 4 



2 ■ 

* , 20 - as*** 



T 7 a ^ — $ , 1 h 
2 1 -,6* 7/7 2 2 -#ft 

, 2 7 -•- E C U (K A3gft*ftU»^& 

, ^S^S, ftj ft 4 M PS # © , A * *J 
3 0, 3 1 pJt^/u^y 7 h 
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